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(54) TiUe: MAGNESIUM-CONTAINTNG CARRIER COMPONENTS AND APPLICATION THE REOF TO OLEFIN POLY- 
MERIZAnON ■ ^ 



S (54)36BI«)«»: ■7^f*5/'!7A**t?S(*fifci^XOf:l-U7<>fi^^05lCffl 

^ (57) |Abstract; j solid fine particles which bear magnesium, aluminum, and C1.20 alkoxy, are insoluble in hydrocarbon solvents, and 
have a mean particle diameter of 3 to 80// m; and catalysts for olefin polymerization containing the solid fine particles and Group 
3-11 transition metal compounds. The catalysts exhibit extremely high olefin polymerization activity even when they are not corn- 
er bined with an expensive oiganoaluminum oxy compound or an organoboron compound, and can keep high activity over long-time 
polymerization and give efficiently olefin polymers excellent in powder characteristics. The Group 3-1 1 transition metal compounds 
include those having ligands which each contain at least two elements selected fitjm among boron, nitrogen, oxygen, phosphorus, 
and sulfur. 

^ (57)S!|l!l: TJU5=.';;AJ^^fc J:t/«jR»l~20©T;Ua4^*>S*J^IC^*L. mit^mmmz 

O ^SS-efcy. ¥iSaSA<3~80//m<DH«:tt«ffi^Rt/»B«:)K|!kfit^tffl»i»Sm3~lliSia^*JS<b^!|«j$$it 

o ^u7-f iSfii^c*taT;^5-';7A:^-+^^b^1^^^f>*a'^'?^^b61^^^:^a^^t5■^i•TfflL^^c<T4, 
Q teJK^fflt^-5i:»{*tetticffiti,fc^u:7<>m6i*«s&*a<aaj&-c^«o sfl8»sm3~ii«ia»*s<b^iai 



wo 2004/037870 



yjP2003/013361 



m m m 

y^>m^i^<Dmm:^mzmh> $e>icwu<«. ^^:tuy^>M^mnm^ 

^^i^fs.i^^^uy>( yM'^mmm. m^vy^ ym^mmM^m^f^^-tvy ^ > 
10 m^W(Dm.my5m^ z.<Dmmy5mzi:.^x%^n^^w'\&.mz.m.ntc^^)'tvy 

mm^'ymit'^mt.m.^'^t>-^x^uy >^m'^-r^-:^mtim^tix\^^^o m 

XU. #1108 58-19309 lc»lfxe^^n^>^s^xn;i/>?;V3n^7A$?^7nu H 
4-211405 ICJ*. J&{bT^^i/'i7A^:filft7Km&"^SJ5:V^«^«##^:<&«147lc 

^m}im.^'^t)'^x^vy-(y'^'^'r^:^^f)mm-^nx\t^^o ^tc. <wm^ 
7-330821 tcti, /\uy>it'^^^y^j^m(D'^^^y'yMt^m^^my)v^ 

Vi!)>h. #liBS 58-19309 ^^D-fe> 
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I 

v^^tuy^ ym-^m^^^v. i!)^'o^mm(Dm^iz::^\^^xhm\'^mii^wm'r^ 

>m^i^<Dmm.-:^m^m^'t^^ii^^f3iBmtiyx^^^. mm(D^mu. 
25 <D:&mxm^-^tift. •7ii^^>">AM^> r;i/^^'>AM^:fe<ktXi^^^i-'2 

0OT;Vnc^^v'S<£:*Jc:-^#b. ( i )"T^^'>»>AM^<i:T;i'$nT>'AM^©^: 
;PJt (Mg/Al) 1. 0< (Mg/Al) ^3 0 Omm\^iZ$>^. (±1) 
y;i/n:^->Si:T;V^:n'^AM^<7)^:;VJt (OR/Al) }^>t, o. 5< (OR/ 

A 1 ) < 2 . 0 ^mr^ (Hi) ^pi^iSt^dt 3 ~ 8 0 u,mx^ X) . wkVcu^mmm 
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a^^^4'0^y^->»>Am^tT;V'5::it7Am^©^;VJt (Mg/Al) 
1. 0<Mg/A1^3 0 0. 0(D|gfflF^}c:^f9, T;V3:^>/*^:T;1/5— C'A 
15 l^^©^;i/Jt (OR/A 1) ;0^O. 05<OR/A1<2. .0 Tfe^ t 
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15 ^^m(Dmi^^^^<D^mm. 1-20 ©T;vn^>-sjs> ^^mr^mi^^^m 
mmizmm^^izvx^m-^ti^mmm, 1-20 (DT;v3-;i/{c®H-r'5Si?^ 

^j^=^^'>S. i-:/a:^:^i/S. n-:/b=^^>'S, i-r^h^'>S, t-:rb^->S. n- 

^>h^'>«. i-T$n:^>/X. n-^4^y^->S. n-^^h^^v-^. 2-X5^;i/ 

^h^'>«. xh:^>^S. :/n:^j^^'>S, ::^b=¥->S. '^>h^'>«. i-T^n 

K^^'n^i^S/j^W^bVio 
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Al)«il^, 1. 0<Mg/A1^3 0 0. 0<omm[HiZ$>Ki. >m 

A 1^2 5 0.0, ^D$f^b<t;i3 0. 0<Mg/A1^2 0 0.0. -^^IZB 
*b<«35. 0<Mg/A 1 ^2 0 0 . 0, #fciff^b<«4 0. 0<Mg/' 
5 A 1 ^ 1 5 0 . OOlBHi^itcafeSo 7)V:n^i^mt7)VS.::i^J^m'?'(D^JVit (O 
R/Al) \tm'B. 0. 0 5<OR/A1<2. OT^O, :tl/:7^ >a-&^'l4 
§$&{CSJe)'5;i^T, iff-^V<UO. l^OR/AKl. 8, #tCS^*b<ja: 
0. 2^0R/A1<1. Oa>ISfflF^tC$.S. 

h<Dmiz},±m^mmii)^M.^n. ^i^^m^fs^^^^rcisb\z\,t. mmm-*)-^ xm^^ 

O'-TS (A), J;t5|if*b<J*l 2-7 0 (A), $ 5)1^^? *L'< 1 5 - 6 0 
(A), #IC^*U<J^2 0 — 5 5 (A) },Z$>^o 
20 Ana^XbTi^:?^'^"^^ tM^^ 1 ~ 2 0 ©r;i/n-;i/ 

:L(D^m-:^mzipsi^m^-^n^%(Dx\,tfsi^^o . 
m^!^i'-2 o<DT;i/n-;i/tbTtt> BirlB(^]^^l&i~2 oot;i/3^v'S 
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y-;K i-:^n/^y— ;k n->^^y-;K ±-:f^/—)V. t-zf^/—)V. n-^ 

-)vm<Dis.mr)v^)\^m^myx. j -;v^$^f!i^-r s ^u&^t^ z.m(o^ 

^jli#ffiT-effoTt>J;Vio ^jia:bTtA> ^:^^U->, -^^iJ^X :tib^>, 

^^jvzy^n^>^>:f3ia<Dmmm^^t7i(^m I ^y'ify. h)VJL>.. ^z^vyts. 
25 {bb. ;^j^65t-f^iiKJi^'ft:'rso :^mmomi^m^\itmm[:(Dmm\z^&ir. 
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5 AlRnXa-n • • • (Z) 

;^^)vm> x5^;v^, :fu\^)vm. ^"^ji^m. ^^iyjvm. :t^'^)vm. 

15 A, h U 2-x5^;i/^:^->;i^T;i/5::i>>A;^a:<z)hUT;i/^;i/T;i/5ni:>A V 
:/n^ f?5i£cdt;wI'T;v^x>:7Av'a^< f ; v^x5=-;i/T;v^xt>AA-r F 

25 ^-f F, -:^-(V^^JV7)\^S.:=.^A/\-( F^-f F75:f0T;i'^^;PT;i/^XT>AA 
A, FU:t^5^;VT;i/$x'^A, e^x5^;VT;V5xi:7Ai^n u F, x9^;1/t;V'5 
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mti'X^(D^^^m'r^<Dti^m^mx$>^o mimmimizmmr^mmrji 
■ s.=L^j^i\:^m\it. mmiz^^vx^m\^x^^\i^\^. mm\z^m.^^miavx 

10 =^i^u>^<D^mmmi\:yi(i^mm\zm^-^ntcmmxm^^^n^o ^^T;i'5n 
^Ai\:^^^mnT^mziit. 5 ^~ 5 mmm-fxm i mmimizmM-^n 

momwt—mi^xwiiavxh^i^^v. Mmni^iz^vfx^mmm^i^xh^rr^o 
hmfSi-oxi^^xh^K. ^rc^^(Dmmz^if^mimmim(D^mi(tm-xh 

^mmu. mmtmi^mitm^(D'^^^zy'yAm'^<Dm\z^\^xo, i-so 

;^ & fci?* b<f*i. 5-15 m^ejv. mziif^ b<fi2.o~io m^ejvor 
jv^=i^Am^iif3:^^'^\zmmr)vs,::z^M\:^mif)mm-^tL^o 

$iVft^mT)v^=L^Ait^mt^mm-^'^^^(Dmm^m<DKft^\z^^mmffi 

8 



wo 2004/037870 



yjP2003/013361 



20 (C) 

(A) ;^)^'ffl#^:^ (B) (cmJ#$nTViTfeJ;<x ^^i-^:tl/:7^>a 
25 •&#a>ii&#:ttJ|^®m^3?i^ e> J: 0 iff ^ u v^o 

2^^§^TfflVie»ns (A) astjmu^. ^mii^^. m^M^. u^m^f^^ik 

1 l:^^^^ll^k:-&2^i:bT«. '^JjltfTtB^b'&J^ (a-1) (a-27 
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it^m (a-l) 

^mm^v^t (A) ^^tvx. r^-m.^ en 

(a-l) ^fflViSdtj&t-e^So 
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(III) T^^n^-fti-^i 





k' 




- (I) 



k" 

— (ll) — (ill) 

N M2 ^^zSN —^m\zumitvx 

^ (I) J^iCDM^ ^ (ll) ^<DM^:^^XS^ (II) t*>©MM*SVilC|^— 'Tf'b 

7.*>v^':7A, >?;k3~^7A. ?\y:=.^h.. n±-j^j^^ =L:t:f. ^> 

h<n.:^lj>z^K7i^. ^^>. z^)Va:=L^A. /\y:z^2^. n:^>?'^A. 

n/wvh^ Pi^^7A> n'7zP^j^i3.Exi3by). ^x)m- 

*b<J*, 5^;$'>> >?;V3-t7A. A'7:ii»>As A*:^>?^7i>.. nrT:/. 3'>3^;K 

^ (I) ^<r>m. ^ (II) tf^m* ^^XS^ (III) •t'CDm' '^SVitcl^— T 

25 ^ (I) tf(^k. ^ (ii) 4'<0k' (Ill) tfOk T 
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(-N(R«)-) iif*b<f*mmM^*fc«^ifeM^'T*§. 

(-N(R')-) tif^v<i,tmmm-R''^mT^mmm^x'$>^o 
y>M^, ^^bTKi^^. ^m-^w^. ^m-^ws. *:»:7^^%^. 

^ (II) 4'OG«m^m^^ -f:t':7jM^^;fetl. gglS-R" SWTS^^M 
^ (-N(R")-) &^b. il?^b<tmmi^^"t?25S. 

^ (ii) ^(DEm^-rnhNizm^-r^-R^^^^zs-R^*. ^rcu^aR"- 

15 5)R16^^^^ 

aS: (li) 4'®R«'-R" «SV^lC|l|-'l?t>S?5:oTViT'b<fc<> 7jcmM^> A 

u^>m^. ^-fbTK^^. mm-^ws. ^^-^ws. Tj^^^^-^ws. ^^^^m 

20 TV^TfeckV^o 

^ (III) ^t^WIfiM^M^, U>M^. ^:fe««mS-R" S^f-S^^M 
^ (-C (R") =) S^b, $F*b<aSili^-R"&WTS^3^m^T^So 
^ (III) '4'©T»^^S^*fcJtU>M^^^3^b, $jF^b<J*^^M^F*^fe 

25 ^ (III) 4'©L«^^0-?. U>M^. ^/bt^Sm^-R" ^Wf-Sj^^l^ 
^ (-C (R") =) ^^V. i?*b<»B^S-R"^Wt-S^^llt^"T?*^o 

^5; (III) '^'©Q^, ^mm^^. vym^?. ^ft\tmmm-R^'* ^m-r^mm 
(-C (R20) =) ^^u. ig^sb<t*em^-R='« ^WT^^^iii^T?^ 

So 
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^ (III) ^'(DRtt. ^mm"^. u>M^^ ^-^^tmrnm-R^^ ^^-r^mm 
(-C (R") =) ^^b. »^v<\tmmm-R^^ ^m-r^mmm^'^^ 

^ (III) 4»©R"~R2M*. SViJdl^— T'fea7a:oTt^T'bJ:<. tK^M^. 

5 An^>i^^. j^YbTfc^^, ^^^ws. ^m^m&. ^^mhmm. -^^^^ 

^ (I) tC:feViTmj^t2£4±©^|'g-(c«. R^n±. R^l^±> R*ll 

10 ±, R«l^±. R«l^±. R'|^±«. SVMcpl— 'r*>^;&oTViT'feJ;Vio ^tc. 

^ (II) tC:feViTm' t'^2&,±.(r>^^\Z.\%R''n±> R»l^±. R" R" 
|^±. R"l^±, R"im±, R"|^±. R"|SI±. R"|^dr«. Slri|c:|^--et) 

2 ^® nx V^T <fc l^^, 

3*: (III) IC:feViTm"dt2£^±(Z)J^'g'JC«R"|^±. R"|^±> R"|^±s, 

^3 R R 21 x^ $ tl -5 "5 ^ 2 fi ^ nr T J; I i o 
20 oS: (I) 4'<DRi~R\ ^ (ii) 4'(DR*~R". jS) (ill) ifi 

(I) 4»©Ri-'R\ ^ (ii) if^R'-R", (III) tfCDR^—R^i j&t 

, <V>^^;K seo-:/^;P. tert-y^;^. ^-:t^>^;K n-^^ 

25 >';i/?5:<i:®j^mM^m/^^ 1~30, «F^b<}il-20 (DUm^^tc\t^mk(0 

jL^-)v. ':fu/vi'^)vuammm^m^2--so. $f^b<t*2~2 ooit: 
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>'i^nyDt!;K zy^Wf^JV. -y^U^y^^)]/. iy^u^^-yyv. T^'T> 

r7xzi;K ^>>';k '^y^)Vs b'^'xnu;^ ^—yaL-^)}V. yx.±yv 

U;K T>bU;i/;a:<i:®i^^M^^^^6~3 0, 0^ b< ~ 2 0 U-;V 

15 1~3 0. $f*b<til~2 O^Any^'ffc^'fbiTKmSj^/^^tf e>n^o 

ym> -i^/M. T^HS. -f^HS, bH^v^/S. bH^Vy^. xhDS. 

25 xx5^;vs. $^9^:rxx5";i/S, t;1/^;i/^5*-s, ru-;i/^^«. ^^i^Tv-iV 

5^:tX-x;l/S> 5"::^>'T>mxX5^;i/S. -f y^:t>'T>^XX-5^;«, 
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^(D^oizmtTi^mm^ts mm^m^. ^m^m^s ^i^-^^^^. ^:tC7-^ 
^m^m-^^. ^ (I) (DN^r^ii'^D^ommm'?. ^ (n) oE^ommm^. 

^ (III) OJ, L. Q. TS;fe«R«fo^mMi^(c®^j^-&L}ia:Vie:t;?>tg^ 

/3:^a>R^m^ic6'-'3 0. ^8F*b<Ji:6-'2 0©TU-;P^; 2:ne»<DTU- 
;vstc:Any >M-?, ^mJM-^^ i~30, ^*b<«i-'20 <3dt;p;^^;1'S^ 

^bT^^f^^TSJl<i:t>T#, R'-R"?^. Cin&c^)^'^© 2MJ!i^-h<D«. $f 

2:©j;"5;ia:]^^:bTJi. ^y^u>m. 

25 tl^o 

^ il) 4>CDR^~R'> 5S: (11) tfOR^-R". (ill) ff'COR"-'R" 
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:^)V'^i—hm. t:Kn^->m. iJJV:^>mm7m^nsEtim\f 

e,n. t;i/3^'>^, TU-D=^^5^^. T-fehJ^->s. :fy)V'^:=.)im. tHn^ 
~3o. 0^v<ui-^2 0 (Dmm\z$>^:it-fym^v^^o 

15 bV^o 

^ (I) 4'OR^~R'. ^ (ll) '4'<^R»~R". ^ (III) 4'®R"~R"5&^ 

^t^^m^mm^t. s4'^cl'-5^s<D3J^C7mM^*'^t^ST*?). tib^s^^d 

20 1-30. ^SL-<«1~20 CDM'fbTKmS/?)^ 1-2 fig^bfeTj? U 

^ (I) 4«®R'— R\ ^ (ll) ^©R^'-R". ^ (III) cf'(DR"~R" ;&t 
5^:tXX5^;«, >^^:^XX5^;i/^. T;WI/5^:tS. TU-;P^:tS> 

xjv^m. x;U3Jnx;us, x;I/:7^x;vs> x;v:7xx;i.s> 
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ti^mmm^^^tsm^\t. ^mm^m'^ 1-30. $f^b<j*i~2o (Dmm\z. 

5 ^ (I) ^<DR^^R\ ^ (11) 4'©R*'-R". ^ (ill) 4'a>R"'-R" 

^ il) 4»®R^~R', (11) "fJCDR'-R", ^ (III) <DR"'-R" 
4 - 7 *^©#^:fe<i:rJC#m> 0* b < « 5 ~ 6 mM<om^^ J;a^#mJ&^#tf 

So 

^ (I) 4><^R^~R^ ^ (ii) 4«<^R*~R". ^ (III) ffcDR^-R"*^ 

xg^;i/>'U;K e>x5^;V'>ij;K hUx5=-;V2/U;v> $^:7x:n;i/^9^;V5^u;K 
^^;i/:7 xx;v-> u b v^, ]^'(b7ic^Mm>^n:^^->St bT*#e<j(c}i, 
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^ (I) ^><DRi~R\ ^ (ll) ff(DR»~R", ^ (III) ^(DR^^R^"- f)^ 

mz^m-^mrnVTc^ (I) 4'(Z)R^~R'. ^ (n) pfc^^R^^R"^ ^ (m 
mm-^^So^'fe. T;V3^->Si:UTti. ^b^->, xb^^i/, n-:/n>i?:^ 

;W7xy^->?&a:jO^> T->;v«^bT«, :ii>;i/^;K T-fe9^;K ^>\/-r;i/, p- 

^ n D 7 01 / =^'>* )i^:^-)vfsi Eijm^ V < m^-^n^o 

©r;i/^;i/T5yS; yix;i/T5/. >?yxx;vT5/> v^hu;^^^/. 
5^;vT a / . xx;vt ^yf3:E<Dr^) -;vt a y ^*}/t{*T 

25 ::f;^i:*«> ^:rxX5^;i/Si: bT«, T'fe5^;V5^:t, ^y^M JV^:^. y^^-JV^ 

:t:^)VT^-)V. yxx;w5^5r;j!j;P3t^x;vfe2i*t. x;V2i^>xx-x;v*i:bT«. 
x;v*:>M;^9^;k x;V3}n>'Mx5^;k x;V3iN>gi:7xx;i/;a:^)&t, x;i/3j>>T 

-p- h ;VX >X JV5is > T a b 1^ b < e> o 
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5 "7:^^— x;v:7^ hSi: bT«^9^;ux;v>'^ :7ai:i;V 
y.)vy^^—h. ^>z^)Vys)uy4 ^—h. p- h;i/x>x;i/>^^^— hu^ 

15 n^o 

20 ^5: (III) ^(OT\t. M^omwc^mrcTm-v^r). mi^mzito-^s. 

^ (ii) •t'^x^ 5&m^M^j£j(.^(DM^=^^fcttSTa5^J^'er{cJ^. 
25 b<t^i~4, J:D0Sb<«i~3©SmTafe<5o 

^ (III) 't'<DX=*^m^m^£;^^®M^^fettS-C^S:^'a'JCj*, 
L<«l'-4> «J:0*f*b<«l~3®Mii:T^So 

^ (I) jc:feviT. xM*7K^M^. /\u^>m^. mmm"?. m^ymm. 
mm-^mm. m.m^m^. ^^m^^m. -i^t^-^mm. v>^mm. /\u^> 
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mm^^i^. ^m^mm. ^^^m^mm. -i^^^mm. u>^w^. /\ny> 

(III) \z^\^>X. XMi7j<m®^. AP'5r'>M^, ^^m^^ j^'fbTK^S. 

mm^^m. ^m^^m. ^^^m-^mm. ;\uy> 
(I) \z:i5\,^xn7f)^2Sk±<Dm'^iz\t. x"- xm'^n^m^<Dmtm^ 

izm-^VXm^mmVXl^^Xh^K. ^ (u) ^z:^\^^Xnil}^2gK±<om'^\tZ\ts 

x^xm-^n^m.^(Dm\tm\^^\z^^vxm^m^vx\/^x^^<. ^ (m) \z 
:^\^^x nif)'^ 2 &,±<Dm'^iz\t. x^ x^-^n^m^<Dmts.^^\zm^vxm^m 

20 ^UTViTt)J;Vio 

^ (I) 4'©X\ ^ (ii) 4'<^X^ ^5: (ill) 4'(DX3;0^'5^-rAP'5^>II^i: 

^ (I) ^(Dx\ ^ (II) ^'©x^ ^ (III) ^(Dx^i!fi^'rmi\::i(^mmtv 
x\t. ±m^ (I) ^<DR^--R-'xm7r:vrch(Dtmm<Dh<Dtmw^n^o m 

19 
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^ (I) 4'CDX\ ^ (ii) ^(DX\ ^ (III) ^'OX^i^t^fM^^W^tb 

^ (I) 4»©x^ (II) «t»®x2, ^5: (m) ^^x^/^t^-r^^-^wstu 
ta, T^yS; ;<5^;i<'T5y. z^^^jvr^/. >?x5^;i/T5y. e^r^^ntfji/T 
x;i/T$y. >':7xx;i/T^y. >?hu;i'T5y. s^-^y^ji^r^y. 

^ (I) ^(ox\ ^ (ii) ^i^^x^. ^ (ill) ^'©x^idt^t-Ti^'^^-^^irSi: 
20 bTjr^e^fcf^. BR4 (R«7Km. T)i^)im. mmm^miyx%^\^^Tv—jv 

^ (I) 4»®x^ ^ (11) 4'«>x^ (ill) ^(Dx^-fymt^^t^^mmt 
bT«, ±fBR^'-R2^T0^J^bfc«b©^^^il©'b©;^>t^^f e>n> ^^e^jci*. ^ 
^jvy.)Vy:t^-—h. hVy)\^^u^^>7s)Vy7i-^^—h. :7xx;px;i':7:t^ 

y.)Vy:t^- ^>^y)V:tti^>^>7.)\^y:t^- h;&f©x;V7:t^- b 
m;y^9-)VX)Vy4^-—h. y3L=.)vx)vy^^—h. ^>-J)V7.)Vy^:^-~h. 
p-h;vx>x;u:7^;^«-h, ^'^}V^>^>7.JVy^ ^>^y)\,^ 
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^ (I) 4'<ox^ ^ (II) 4'<^)x^ ^ (III) 4'<QX375t^t-u>'^^^tb 

^il) ^<DXK ^ (ii) 4'®X^ (III) 4'®X3j&«5^TAna^>-^WS 

10 tiyTMm\Z\t. PFe. BF4/^^C?)>'-/^"^#S. C 1 O4. SbCleJ^cCi' 

^ (I) ^'©x^ ^5; (11) ^<DX\ ^ (III) 4'<iDX3 3&t^-r^5=-n^i5:ib'& 

^ CD ^(DXK ^ (II) '^<Dx\ ^ (III) tf'^x^T&t^-r^-r^'^wst 

15 i^xMi^miz}-^. ±mR^--R^^-vmmvrch<Dhmm(D%<D7!}mif^ti. 

y:c=L)Vi^^j)W i^y:c-jw>^)jv. hUpt5^;PS>u;K hUx5^;i/>'U 

:=L)Vf3i E<D^^ mmmr u -)v^fs^ Eijmvf^n^. 
^ (I) 4•ox^ ^ (11) 4x0X2, ^ (III) 4»©x=»;&t^f r;w$x':7A^ 

25 (I) ^•©X^ ^ (11) ff^X^, (III) ®X3dt^t-y;i/TX^7A^ 

^s<tbT:a^wjc, ±UR''--R^''xm^vtc%(DEmm<D%(Di)mvf^n^o 
^ (I) '^^©x^ ^ (11) 4'<ox2, ^ (III) ttK^x'^t^-rxx-^w^tb 

T:S:#:,«j{^}i. ±MR'--R'^'-xm7Ti\^rc%(DEmu<D^<D-mmi^n^. 
fii^Tic. ±ia— (I), (II) (III) T^^n^M^^JKb-^^ 
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(ill), Ti (iv), Zr (ill), Zr (iv), Hf (iv), V (iii). V (iv 
), V (V), Nb (V), Ta (V), Fe (ii), Fe (iii), Co (ii). C 
5 o (ill), Rh (ii), Rh (ill), Rh (iv), Cr (iii), Ni (ii), P 
d (ii) ^^To C:ne>®4'T«, Ti (iv), Zr (iv)> Hf (iv), V (i 
II), V (IV), V (V), Nb (V), Ta (V) f)m^V<> mzT i (iv), 
Zr (IV), Hf (iv) *W*bV^o 

= 2, 5«^MTJ*n=3tc?feO, '0a|;lt^^JII)&^V (iii) <0«-&«n=lT3i 
15 D, Ti (iv), Zr (iv), V (iv) 0«'8-^^n=2T2fef9, V (V) ©J^-g- 
fin = 3T^D, m^i-£. lM<^^/Tr.:^->a;O^^M{Cj^-&b, J&^Ol'C^CDM 

^JIITtln=l, 5fiii^MT?t^n = 2J;i:^0, 0»l;^t^^JII)&W (iii) (D^^n. 
n = pT^D, Ti (iv) Sj^«Zr (iv) ^rc}tV (iv) 0:^'&«n=lT 
20 ^D, V (V) (Dm'^itn=2'V$>V). M^^t. 2 @CD^/ T-:r>=»55t^M(w 

^MT?«n = 0, 5^ffi^MT«n=llC?S:D, i (iv) ^fc^tZ 

r (iv) *feJ*V (iv) ©Jl'&^ln = 0 7?^i3, V (V) (DJl'&J;in=lT^D 

25 :n*bT^I|tCi^'&bTVi§:^^, 2#^MT«n=0, 3tr^MT«n=l, 4 
#^Jpn?J*n = 2, 5#^MTJ*n = 3lC7S:0, m^^t^mff^Y (ill) ©i^^ 
«n=lT^t), Ti (iv) *fe«Zr (iv) *fe«V (iv) (Dm'^\tn = 2 
■TcbD, V (V) <Z)J^'&t3:n = 3Tcb^o 

uATtc, iiB-jiK^ (i)> (II) ^fej* (III) xm-^ti^m^^mit-^m 
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MeO' 



Ph Ph 




rZrCIs 



•ZrCIo 



Ph Ph 




•ZrCIs 



•ZrCU 



Ph Ph 



Ph Ph 




Ph Ph 



MeO' 




ZrCIa 



Ph Ph 




•ZrCIs 



•ZrCIo 



Ph Ph 




ZrCIs 



Ph Ph 




Ph Ph 



■ZrCIo 




ZrCU 



Ph Ph 




•ZrCIs 



Ph Ph 



MeO 



V 




■ZrCIs 



V 




•ZrCIs 



Ph Ph 




Ph Ph 
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4h^m (a- 2) 

• 5 2^^B^-ett (A) ^^tVX. TIB-^^ (IVa) ^^^H^^t-^m (a- 2 



^ (iva) Mitmm^f^3^7mi)^&mitn^m^^mm'?^mv. tif^ 
ny>jji^. ^'fb^icm^, mm-^mm. ^m^mm. ^^m^mm. ^^^^m 

^ (iva) 4»®R^-'R*50t^-rAn^>ig^. ^^k;7KmSi:bTti:> JhlS^ ( 
20 I) "fOR^-R' tbT^^^b;^cfe©ilRl1t©ADy>0^. ;^'ft:7jC^S55>^^tf 



^ (iva) ff^R^-R'd^^Ti^YbTKmS^. mm^WS, 
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^y^ji. tf:7ainu;v> ^-yaL=Li))V. yx.^>\>^))V. T>hu;i/ 

5?; (iva) ^(DR^^R^U. Zin^<Dv%(D2m&.±<Dm. ^(f * L < tSgl^T 

UTViTt>j:<. mzR^ iiR*ummvx^mmm^m^'r?>z:tiftm^v\^K 
^ (iva) ^(DR^-^R^ t^i^rmm^mm. ^m^mm. -^^m^mm. 

(iva) 4»OR^-'R*<DJ;t)*#:e<I?a:MibT«, ±12^5: (I) pf»®Ri 

^ (iva) nitMCDrnwu^mrct^^mv. Mi^mzi,t.i-^5s $f^L< 

20 «l-'4. jcD^^b<J3:l'-3©MicT2fe^o 

^ (iva) 4*, zfc^it^, /\D^>iit^. ^^;!K^S> BI^^^WS, 

:t^^mm> mm^mm. ^i^^m^mm. rjv^:=.^A^mm. v>^mm. a 

25 ^ (iva) '=f»0X/&t^T. An<j/*>1^^. mb:?Km^. -T^t-^^^-^ 
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±i3-«g^ (iva) xm-^n^it^m (a-2) Tm-^^ dva*) 
5 fi^it-^mx^^^tuf^^^vif^o 



^ (ivaO mtmmmf^4. sm-fy^^miitn^m^^mm^^^Vs a# 

W(CJi5^^>, z^JVn-^M.. /"^-^i^r^A. =:^:t:f. ^>'$^)Vifim\i^tl^o 
(iVaO 4>> R'—R" JiSVilCl^— T'bS3^oTViT'bcfc<, 7K^0^. 
10 Any>M^. M'fbxK^S. mm-^^S, ^m^^S. jJ^-^m-^WS. 

15 ^ (iVaO R'~R" *^*-rAD'^>M^. ^{tlTK^S <h b T Ji. ±i3~ 
(I) 4'OR^~R'i|^^0M^*fe««/&^'#^f e.tl'So 
^Yb^^c^S^, ^^^W^, ^^-^W^, -frt^^WS, U> 

^ (ivaO R'~R" jO^^fi^^^WS, ^^^^S. 3i^':7^-^W^. ^ 

25 ^fcS: dva') 4'OR'~R" <Z)J;?):B:#6«)7^^?lli:LT{*. (I) 4»® 
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^ dva') 4'. nituo^m^^mrc-r^'vhKf. Mci^mz^ti-^s. 0^iy< 

^ dva') 4'. x(*. Tfc^m^. Auyym^. mih7km&. mm-^^m. -i 
^m^mm. ^^m^mm. u>^^^. /\uy>^mm. ^^-n 

dva') '^(OXHsi^'Ts APe7*>M^. J^^bTK^S, l^^-^WS. -Trt'^?-^ 

^mmti.x\t. ±m^ (i) ^(dx^ tvxm^vrch<Di:mm(Dm^^r::^t 

OTtc. ±13—^^5; dva) T^$n^^b'&i^oD:^#:^j^^-r, 
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h « :7 X o 

it^m (a- 3) 

2^^0JTtt (A) ^^tbT> TIB-^^ (ivb) ^^i-^M^t^m (a- 3) 




(IVb) 



^ (iVb) MtaM^^^8~l l]^>&^e>Mf^tlS3l^^Mi^^*^b, 
^ (IVb) "fs R^~RM*SVi{c:|^— T*>M3^^TViT'bJ:<. zK^iM^. a 

Dy'>jm^. j^'fb7jc^«. mm^mm. ^m^^m. ^^m^mm. -i^^^m 

^ (IVb) 4'©R^~R**«^t-ADy>i^^, mit^mmizvxu. < 
20 e>n^o 

^ (IVb) '¥(DR'--R^ f)^7^tmt7i:mm\±. mm^mm. ^m^mm. 
^om^wu-^n^m^mti^. ^ dvb) oNtcit^j^'&bj^viji^ij&tHSbVio 
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:^;k -^y^jv. if:7x-u;k ^—yj^-vjv. >'x:h>hU;K T>hu;v 

;i'S(cADy>i^^, ^^m^^i-so. i?^u<tti~2 o©t;i^:*^;uss 
5 fefiT;pn:^^'>s. i^^M^^e-so. 0*b<«6~2 o©T.u-;i'S^fe 

^ (ivb) 4'c>R^~RM*, 2ine)©5-^®2<@ig^±cDS> ^8F^b.<j*iii^-r 

^ (ivb) ^(DR^-^R^ •fytm-rmm^mm. ^m^mms ^^m^mm. 

mm:^^zS7.x^mmiihx\t. en 4»<^R^'-R'ibTM^i.fe'fec!) 
15 tmm(Dmf)mH^n^. 

^rc^ (ivb) 4«®R^~R*®J;i9:i:#:6<j}i5:^Jd:bT«, (I) cfJCDRi 

^ (ivb) 4'> nt*M®ffiit^?^lfeTI&-e^D, ^#:e9»cai~5, ^*b< 

20 ^ (ivb) fpQ^xit. TKmmi^. Any^M^^ mh::?Km^, mm^mm. -i 
^"O^^m. ^m^^m. i^'on^^m. r )\^^.:z.^ h.^m^^ u^-^ws^ a 

^ (ivb) 4»(DX/^>^^-r, Any>M^, mbzK^s, -r^f:?-^ 

61 



wo 2004/037870 



'CT/JP2003/013361 



±iB— (ivb) xmi-^n^it^m (a-3) tib-^^ (ivbO 




(IVb-) 



5 X„ 

AnyvM^, M-fkTK^^. mm^^^. mm^^m. ni^'^m'^mm. ^^^^ 

15 m.^ {!) ^t^^R^-R'tiwiiicDM^^fefiS^^^tf e»n^o 

^<t:7jc^s«, ^^-^ws, mm^mm. -^^m^mm. -f:t^^mm. u> 

^fc^ (iVbO ^(DR-'-^R^^ <D^y)Mi^mf3imthX\t. ±iB^ (I) 4»0D 
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'^'^ws. ^mt^mm. -^^m^mm. v>^mm. /\ti^>^mm. ^^rtim 

10 ^mmhvx^t. ±m^ (I) ^<Dx^ iivxm^h-^'h<Dizmm(Dm^^rz\t 
sKTiz. ±m—^^ (ivb) x^'^n^ii^^moMii^m^^'ro 



63 




fj:43. ±mm^^. i P rJt-f y:/at!;vst:. t B uji t p 

it%m (a- 4) 
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(A) ^^tuT. TIB— ^^5; (ivc) xm-^n^i\:^m (a-4) 



^ (ivo) M«^SB^^3~1 li^d^e)Bt^tl§M^^MM^<&^Ux 0 

^ (ivc) EfJ. mti, l~6®MicT3&D. if ^b<«l~4©M^'ra5t). 
^ (ivc) Ri~RM^SV^tcp|--t?t>M:^oTViT*)<k<> ;jc^M^. A 

ay>m^> mt7mM. mm^^m. mm^mm. ^^m-^mm. -^^t^^m 

20 ^ (ivc) ^©Ri-R* ;&t^t-AP^!^>M^, M<bzK^^ibT«, ±IB^ ( 
I) 't'©R^~R'tbT«ajzRb}/bfe0i:l^#OAD^^>M^. ^^t:;!K^«>$t#frf 

^ (ivc) 4'©R^~R*^^*5^t-^ik;7jcmsji> ^m^mm. 




N— -M X„ 



m 



(IVc) 
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:=^)U> i^y^jv. b*>^xnu;K i$^-:7xnu;K >'x^>hu;i/> r>hVJV 

rc\tT)iu^zym. mmm'^^G^so. ff?^v<\t6^2 Q<Dru—)\^m^rc 

^ (ivo) 4»®R^~RM3:, 2:n&O'5'fe®2^l2;^±0DS> i9^*b<ttp^f 

^ (ivc) ^®R^~R« ;?i5^-r^m^^^, ^^m^m^. -x^ 

mm^^n:^x^mmhvx\t. (i) ^or'^-^r-' tvxm^vrc^o 

20 (ivc) '^(DR'-^R^(D^V)Mi^^:^MtVXUs (I) 4»<DRi 

~R' <D^v)M,i^^y3:mtvxmvrc%<Dtmm<Dm7ifim\ff^ti^o 

^ (ivc) n«M®^IS:§?^;lS:Titt?^f9, z^^reSJdttl-S, 0^V< 
1*1-4. J:t)|?*U<fai'-3®Mic-e^^o 

tk^s, mm^mm. ^m-^mm. ^^m^mm. 7ji^s.-^a 

^ (ivo) 4'©x:d^7^t-. AD^>m^, ^itTi^mm. mm^mms ^^^^ 

66 
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-ti5-jiK^ (ivc) x^-^n^it^m (a-4) Tia-jK^ civcO -e^$ 



10 L 





>=N 




plO 






N M 

/ i 
— / f 


x„ 




\ / 

>=«^ 

r7 ^12_ 






m 



(IVC) 



^ (iVcO »f», ni«. l'-6(^M^Ta5D. $f S L < « 1 ~4 a)^iC"T?^ t) , 
^ (IVC*) 4'> R'-'R"ttSl.iJC|^-T'bM/^oTViTfe<fc<, 

AD^>M^, mm-^mm. ^m^m&. ^^m^mm. -(^^^ 

^rcit7.x^mm^^hs !^n^(Dot>(D2m&.±mm^\zmmhxm^m^v 

^ (ivc-) R'-R^^Jt^f Any>M^, ^YbzK^S<i:L.Ttt. ±12- 
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(ivc) "^J^OR'-R" (DckO:«r#:6?):^«?!li:bTt*. ±IH^ (I) 
R 1- R ' © J; D :R#e<J?a:^ ^: b b t) CD t l^ilCDS^^t W 6. n S , 
10 ^ dvc") n«> M(D^Si:^#|fe-ricT^^), :^#:6!jtc:tll~5, 

tk^s. -(^t^^mm. mm^m^. ^^m^^m. v>^mm. 

^ (IVC-) ff®x*t^t-. ADy>M^, ^fbTKf^s, mm^mms -irt^^ 

-fb-^^ (a- 5) 

25 (A) ^tferJ^tbT. TIB-zagiC (V) T^^n^^b'&tl (a-s) ^ 

R3P=N^ 

MX„ 

r.3P=:n/ (V) 
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^mm'^m. i ~ 5 o om^tTicmm. i^mm^m 1 ~ 5 0 o^\ti^>mmit7i(,mM 
%b<«w«is>u;ps*fc«. ij>, ^^^:^^n^^mi)^?>m\t 

o 

mmm^. ^^m^ic i - 2 o (^^Yb7jcm«> j^^M^ici~2 o©Any 



69 



wo 2004/037870 



'CT/JP2003/013361 



•»BU3P=N ^Cl "BU3P=N^ ^Cl Me3P=N^ ^Cl 

BU3P=N^ ^Cl "BU3P=N^ ^Cl Me3p=N'^ ^Cl 



Me^P=N JZ\ Me3P=N^ ^Cl 'pr3P=N^ ^Cl 

^"^C ^Tic 

Me3P==N^ ^Cl Me3P=N ^Cl 'Pr3P=N'^ ^Cl 



'Pr3P=N>^^ ^Cl "Pr3P=N^ ^Cl np p—^ ci 

1 ^^'C ^zrc: 

'Pr3P=N^ ^Cl ''Pr3P=N^ ^Cl "Pr3P=N-"^ 



Ph3P=N. ^Cl ph3P=N^ ^Cl 



Ph3P=N ^Cl Ph3P=N^ ^Cl 

-fb-ert? (a- 6) 

2t:^BJ"efi (A) ^^<hbT, TIB-^^e (VI) TS^nSlb'&^J (a-6) ^ 




(VI) 



r5 



I/. ^mt^\z.\tJ=^^>. z^jva-^A. ;\y:=.^MK. n^-^^j^. :=.:trf. ^> 
10 ^;v-eafeSo 

^jM^^ 1-50 omtTi^mms mmm'i'm i - 5 o ©/nd^ >>fb^<fc;7xms'b 
15 s;fcj^^jb7K^§^-r, R^~R"T^$nsst4. ^n^ennimv^izmBLxm 
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^ (vi) R^---R^^ti^mtmmm^^i--5 0(Dmih:^mm> ^mm^m 
1-5 0 (D/\uy>'{tmit7Km^thx\t. m^^t^m—^^ (d f ©r^~r 

-r^mzyvjvmtvxiit. m^u±m—m^ (i) ^(dr^-^r-' tuxm^vrc 

10 ^ (VI) 4". n^M^ffi^^^fcflt^^b^ :ir#:e<JlCt*l'-5. i?*b<« 

^ (vi) xu:i(,mm^. ADy>M^> m^M^, i^mi^^ici~2 

(VI) ^(DXii^^-r/wt^ym^. i ~ 2 o <Oi^{b;icm». 

0^1^1-2 0 ©Any Mbi^^b^K^s. mm^m^. -i^t^^mm. ^^m^ 
^m^^xs^m^^mt.vx\i. mx\t±.'m-'f^^ (i) ^or'-^r-' h\.xm 

e^tctt, u>> T>'^^>. mm. *fej*-r:^'^M^*^b. ig^* 
25 i^Tfc. iiB-is^c (vi) xm-^n^i\:^m(Dmi^m^mTo 
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4t^l^ (a-7) 

^^^m-vu (A) m^ti^x. r^-m^ (vn) ^rc\t (vm) T^^ns 

^fb'&i^ (a-7) ^ffiV^SJlt}6^*r^Sp 




(Vlll) 



^ (Vll) (VIII) M}iM^S^4i^:fej;tJfS5]^j&^e>3ltin^M 

^^Ml^^^^b. *#:65fc«5^^>, >?;P3-^7A. /"^i-z^^A. 

^ (VII) "^J^Ri—R* :fe«J:tX^ (vill) ©R'-'R" -en^nSV^^fC 

72 
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i^mii^^s^^b. tij-^v<\t7^m^rz\tmit7Km^^'ro ^ (vn) <^(dr'- 
^ (viii) ^(DR-'-^R^'>i^m-^ti^mi!)^iom\^n^^>u<t%2m<D& 

5 ^ (Vll) fORi-'R*. 5S: (yill) ^'^R'-RWj&^^lh^^M^lg: 1 ~ 5 0 

IB-^^C (I) cDRi-R'tbT^aj^L'fc^'fk;?^^^, AD^Mb^-fbTKmS 
T&t^frf e>n, ^ (vii) 4'©Ri-'R«. ^ (viii) 4'0DR'~R"5&t^-rwa>'U 

10 Mtim^ff^n. ^ (vii) •^'®R^~R^ ^ (vm) 4'<=5R'~R"/&t^-r^^, 
mMi^mm-^tir:im^t^mmiii^x\t. m^}it±^-'Wt^ (d cfoR^-R't 

15 mit7Kmm-!t)miff^ti^o 

5S: (vii) ^^ZS (viii) "fJ. l~6®S^§^b, lfSU<«l'-4 

©list. iDfi^*L/<«l'-2 oMic^^-r. 
^ (VII) :^^ZS (viii) n^MOffi^Sr^fc-r^^S^b, 

20 (vii) ^cfct^ (viii) x«7icmm^. ADy>jm^. 

1 ~ 2 0 <omit:^mm. ^mm^m 1-20 ©/\ny ^^^^fbTK^s, m 

25 ^ (vii) (viii) ^fCDX^t^f ADy>0^. ^^M^iCl-'2 0<D 

-g-WS. er'rm^WS:feJ;tK^m#WiEibTft. M^t^-hi3-^^ (I) 4>© 
R^~R'i:LT«?iJ5^b;rc:ADy>M^. ^{b7jcm». ADy>'fb:^'ft;7jc^^, m 
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^ (vii) ^Jcof (viii) Y\tmMmmi sm^rc^^i 6m<Dm'?^^v 

WsT\z. ±13—^^ (vii) mrc\t (viii) 'V^-^n^'ih'^m<oMi^m^^T 






MeaSi 




Yb^^ (a-8) 

2[5:^§gTfA (A) fiK^iiL/T, TIE-ISS?: (ix) T^^tl-Sib-g-^ (a-8) ^ 

R 
I 

((Em)A)n'^ ^MXp 

Y (IX) 

R' 

^ (ix) 4'. u\tmMmms--6mib^^mi^n^m^^mmi'^mv. b^i, 
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i^JVu-^A. ;\y-ryj^^ ^>^)l. ^uA. ^U>^5^ 

^ (IX) Rcfe«J:tKR'«SVi{;i|nI— Tt>M?feoTViT*)<fc<. tK^M^. 

5 ^^iH^^ 1 ~ 5 0 ©^'fk7jcms> ^^m-^^ic 1 ~ 5 0 D y >itmit7KmM 
^tcitmmi^vjm^r^u. ^m. mm. u>. -(:t^^^ndr^mi!}^^muti 

10 ^1-5 0<OAn^>'fbmb7jcm«tbT«, m^i^±m~m^ (I) 4'CDR^ 

M^bfcdr-r^-^wsj&^^tf e>n, Rfe.ktKR'i^jt^'r^^. mm, u>, -r:^- 

^ (IX) 4«, 0'-2©^f»:TfeD> ^*b<«2T*S« 

^ (ix) 4'. n«> 1-'5©M^T^J9> ^?*b<Jil~3(^S^T^^o 

20 ^ (ix) 4'> Att, M^^m 3-1 emi^^^Mitti^m^^^i^. if?*b< 
«M^^Mi 4:^(Dm^§^t-. :^^m. mm. ^m. mm. y^r 

m. u>, -r:t'>. y;i.'7n«:7A. xx5&f5&t^tfe.n. ii?^v<ummt^rc},t 

25 5S: (ix) 4*, E\t. mm. 7Km. mm. Apy>, ^m. -i^^. u>. 
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mm-^mm. ^m-^mm^ li^^m^mm. 'i:t^^^m. u ^t- 

^ (IX) 4'OX/&^^TADy>M^> j^^M^fcl --'^ 0 ©^-fbTKm^. j^^ 
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tBu tBu 




ih^m (a- 9) 

:^mm'v}t (A) ^^iivx. ym—m^ (x) 'vm-^n^it^^ (& 

80 




V < \tmmn^ 3 m-^-m e mn)^ ^Witti^m^^mm'^'v^ o . <k o $f * u < 

9^iS^>. A>'-'^A> n^^v^t^A. i5^>^;K ^PA. 

iff Vic 

^ (X) mti 0 — 3 (^^iCT?* 0 , nt*0. 10!l^'T?2feO> pl*l~3 

p 2 -e c& ^ n ^ /?> W ^ b V ^ o 

y>m^. mmm^m, 1-20 ©^^bTK^s, mmmi^m 1-20 o/np^^ 
^{bTKms^ mm^ws. ^-cm^m^^^^t^m-^mm^^v. 

^ (X) 4'<3DR^~R^°:?)t5^*rAP^>'J!^^> M^M^^1~2 0 cD^^b^K^^ 

-rm-^ws, ^m^mmhvx\t. mxu±M—m^ (i) ffa^R^-R'tbT 
^ (X) ft', x\t. Ti^mm^. Apy>j!g^> mmm^. ^^Mi^»n-2 
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10 ij^Ttc> iiB-is^ (X) xmL^n^iM^mo^m^m^m-r. 

fP\ /IPr IP\ /iPr IP^x /iPr 



i\:,^m (a-io) 

15 *^BJ7?« (A) m^tVX.'-^^-Wi^ (Xia) -r^Sn^Yb-g-i^ (a-io) 
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(XIa) 



^ (xia) A:^^zSA'\tm^zm—ThMU'Dxv^x%^<. mmM^^ 
1 ~ 5 0 (Dm^tTumm. mmm^i^^ 1-50 ®/\D^>^fc:M'fb7jc^*fe«. 

tvxu. m^it^m—^vS: (i) ^(dr^^r-' hvxm^i^rcmm^mm> ^ 

^ (xia) 4'. DtA#«L/T'b#^EbTVi;a:<T'bj:<. #fe-r'5:©'&«A t 
A'ii^Wmt^^^m^ThX^. #^febTVi;S:Vi:^^}^A^:A't«-0-M-0 

^ (xia) ^(0'Dt.\^x^m^\z.\%. miS-g-x ^^l^^ici-B 0cD^-fh:7jcm 
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5 ^ (xia) n\-iM(Dm^^mrcTm^7F:i.. A#wic«i~5; $f^i/< 

^5; (xia) "f. X«7jcm®^> /Nny^M^. i^^l^^ic i - 2 0 cDi^^bTK^ 

mrtc, ±iB-ig^ (xia) T^$n§<h:'&«^©:ft#^^^-r. 
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(a-ll) 

2^!R§Bji?« (A) m^tvx. TiB-^^c (xib) -vmi-^n^it-^m (a-n) 



5 ^ (Xlb) M^M^^na-i imni^&mun^m^^mM'i'^^v. 0 

^ (xib) 4'> l~6<D^t^-l?^0. »^*U<J*l~4OlEf^Tfe0> 

1-50 (omitii^mm. mmm'^mi 1-50 ©ADy>>fbi^>fk7K^*fe«, 

^ (Xlb) ff©A:feJ:rXA')&^^-r^mM^IS:l~5 OO^^bzK^S. 

25 7ic^s<i:bTJi, M^t^±f3— (I) ^(DR'-^R'' tvxm^i^Tcmm^m 




(Xlb) 
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5S: (xib) D«#ieEbT'b#&bTVi7S:<Tfed;<, l^^^T^m^^UAii 

'^tsm.mm'i'WLi'^2 o o^myi^a^mmx^^Ki . m^\z.f^'^\^x'mtimm\^x%^ 
^ (xib) n\t. u(Dm^^mr^-rwcx^y) . M:Wm\z\t.i-^5. ttf^iy 

^ (xib) ^Oni!)^l(Om^iZ\t. X^M^m^T^t). ni!fi2U±<Dm'^\Z 

mmm=¥'. mmm'j'^ 1-20 ^^^tTKms, ^mM^ic 1-20 (DAny 

15 XT3t$n^^;^>t^iC#^-r§:^'&«, XT^$n^^iC®^«Sl^^JC:|^-7?'b 

^ (xib) ^OX:dt^-rAny>M^> i^^M^^ 1 ~ 2 0 ® j^^bTK^S, 
20 -^W^cfeJctJf^^-^WStbT^. mf^±fB-^^ (I) EfCDR^-R' tbT 

it^m (a-12) 

^mmx\t (A) ^ra'tbT> TiB-i$^5: (xn) xm^n^^t^m (a-12) 

25 <£fflViSJ:i:/&iT#'5o 
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m 



(Xll) 



^ (XII) 4'. Mitmmmms-^i im(Dm^^mm^^^i.. ti?^v<\tm 
m^m 3-6 m<Dm^^mmi^i^$> o , ^r)B^v< \tmmmf$ 4 m(Dm^^m 

Y}tm^zm-'v^mf3:^x\^^xh^<. mmmmi 3~i 5:^©m^§^u 

^ (xii) fp. m^l-ecZJM^TSDx Sf*L<}il'-4> a;0$f^U<fi 
^ (xil) "^f. Ri~R» «, •^©^•&-r§Yji)tM«S^mi 4:^jdie.3l(^tl^M 

^ (XII) ^(DR'-^R'^ :fyi^Tmit7m&. /\ti>y>^mit7mMtvx}ts 
mx\t±m--m^ (I) ^<DR^--R-' tvxm^vrcmtTkmm. /\u^>^m 
i\:7iimmf)m}>f^n. R^-^R'iit^Tmmi^ujmtLx^t. m^\t±m-m^ 

(I) 'i'(OR^'>-R-' tvxm^vrc^^m^mmit^m\ff&n. Ri-R^^&t^t-^ 

ss^sibTf*. ^ii;^t^±fB-^ic (I) '^(DR^^R-' tvxm^vrcmm^ 
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^ (XII) tk^m^f. ad^7*>m^. mmm^. 

^ (XII) 4«©X3&t^*rADy>li[^. ^iilM^ic 1 - 2 0 ©i^^bTK^S, 

^y\z. ±M-m.^ (xii) •T?^$ns^k'&ti®^^^^j^^-r. 




>fb-gr<l^ (a-13) 

(A) ^^tUT. TIB-^S5: (xill) T^$tlSft:-&#> (a-13 
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(XIII) 



m 



^ (xiii) ^\ immm^mih^m^^i^. $fsb<^i4~ 

5 ^ (xiii) mt^l-eoMI^TfeD. Sf*U<«l~3i?feSo 

^ (xiii) ff. R«svM^t^-T'b^:^oTv^T'b j;<. ^n^mmu,=^. 
mmu^^i-WL 1-20 ©M'fb?^^^, ^^1^^^ 1-20 <j^f\xj^>\\im>c.imm 

^ (xiii) vi\tM(DmWi^mrtirw.^^\^. ^^mz.^i.x-^^. ta^^vK 

(xiii) xiftn'^^ KDm-^iz^i^^ mmm^-v^r)^ ni!it2u±<Dm^^z 

^miM^. i^m®^^ 1 ~ 2 0 (DMitTiamm. ^mm^m. i ~ 2 o cDADy>"ft: 
j^-fbTK^s. ^^-^ws. -r:t'^'^ws> -^-r^^^s^fe^^m^ws^^-r, 

m—'vhmfsi'Dxi^^x^^<. ^rz.xx^-^n^m^<Dm\tm^zm^vxm^ 
m^vxhj^^^o 

^ (xiii) ^<DXf)t^-r/\ti^>mi^. mmmi^^i^2o<Dm^7if.m^. m 
20 ^mm^^zs^m-^mmiivxu. mxu±m—m^ (i) ^(dr^--r-' tvx 

^ (xiii) tf', Y\tw^vx%hx\^^f3:<x%x<. ^tET^m-^umMmfB 

15> 1 6:^(DM^1?^D> :ft#:WfC«0, S. Se> NRX$>^o 
25 £;^TJc:, e:n6»<D>ft;-&tJ©;ir#:W;S::il3i*a|<&^r*^% Ji©RBt)Tfi;&:Vi, 
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ih-^m (a- 14) 

^^BjTJi (A) m^^VX. Tta-^^ (Xiva) Xmi^n^it^m (a-14 



5 




(XlVa) 



(xiva) tf. M«M»!S^3-'7i^:feJ;tK^l ll^d^Sjlf^tia^J^^Jllg 
^ (xiva) "f. R^-RnSSVilclWI— irfe^:^oTViTt>«fc<> M^M^I^ 1 

10 m^rc\t. ^m. mm. u>> 'i:t^:is^xs^-(m:^'^^m\tn^^:^< t^im 

^ (xiva) tf® R^~R* ^mM^IS 1 ~ 5 0 <D]^<k7iC^S. ^^^^1^ 
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0(D/\u^>'(hm^h7mmtLx\t. m^\'£±m—^^ (i) ^-or^-r 
5 mff^^m^-£n^{}^f3i<thim(Dmi^^^-r^mmMtvx\t. M^t^±S2— is 

5S: (Xiva) 4". n\tM(Dm^^mrci't^X$>r) , MW^ZJitO 4(Dm^^^ 



^ (xiva) X«> 7jc^M^. Aay>M^> ^^M^ic l ~ 2 0 (D^-fbTK 

15 ^ (xiva) ^(DX:fy^^T/\u^>m^. mmm'?wci--2o<Dmit7i<imm. ^ 
-^mm^^n^m^^Mthxvt. m^u^m-m^ en ^'ORi-R'tbr 

20 ib-^t? (a- 15) 

(A) ^^>a:bT. TiB-^ic (xivb) xm:-^n^it^m (a-15 



^ (xivb) ff'. M«^»i^^8-i omi}^ibm^tti^m^^mm'=i'^m\^. 0 
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^ (xivb) R''-Rn^s^>ic:i^-TfeM/^oTViTfe<fc<, mmm'^mi 
m^rci^t.. ^m. mm. u>. -i^^y^^zf^^^mti^^mtn^^ptsiK t%im 

^ (xivb) ^<DR^^R*m^'rmmm'3'§ki'^5 oi^m^tyiamms mmm^m 

^ (I) 4>©R^-R'tuT««i5^bfc^ii^ws. mm^w^. 'i:t^^mm^ 

15 ^nmmw^n^o 

^ (xivb) 't', n\tM(Dmm^mrc-r^x$>v}. Mi^miz\to--4<Dmm^m 

To 

^ (xivb) :?K^®^. Any>m^. o<Dm^h^ 

mm. ^mm^m 1 - 2 0 ©a p^>'fbi^'fb7jcmii. mm^mrn. -r ^'>^^s> 

^ (xivb) ^<DXf)mT/\ti^>mi'. mmm^^i'^2 0(Dm^\:7m^. m 
mm^mii--2O0;\u^>itm^t7mm. mm^mm. ^^^^mm. ^-rm 
^mm^j^n^m^mmiivx^t. m^u±m-Wi^ (i). ^^cDR^-R^tuT 
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HaCx^N.^ CI 







IPr Y "IPr 
HaGv^N.^ CI 

HaC^N'" CI 




(a-16) 

2^^?gT« (A) m^tvx. T^—m^ (xivo) T^^n^^b-a-i^ (a-ie 



M 



( XIVC ) 



J m 



^ (xivc) f . MJiJl^^m3~l Oi^>?>^e>Mtfn^3l^^MM^^^L. 
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^ (xivc) ff^ m«> l — e^MI^-e^t), ^F^b<t*l'-4©S^Tfef9. 
S?: (xivc) R^~R*«SVilcl^— T'bM;^oTV:kT%j;<. ^mm^Wcl 

5 1^^. u>> -r:t^7:fej;ucar-r^50^e,Mt^n§/i>55:< tfe IS 

^ (xivc) ^WR^-R^dt^f ]^3gm^ii:i~5 0(Di^>fb3jc^«. i^^M^iS: 

10 i~5 o<7)/NDy>'ft;^ib7jcm«a:L'T«. m^u±m-^^ (d ^^(t^ri-'R 

'r#a->U;V«tbT«> '0nj;t(^±ia-^^ (I) 4'(^>R^~R' tUT^TRL/;^ 

15 3?; (I) «4'©Ri~R'<hbTM^b;^^m^ws> mm#ws. -r^'^^ws^fe 

(xivo) nJ3:M©fl5l^[^«lfcT^T*D, :^#:69tc«l~5, l?*U< 
20 ^ (Xivc) 4*. X«nj&ti ©:^'&fc«MmM^'r2bD. nifi2&,:t<Dm'^\Z\t 

mWi=f'. m.MWi^Wii--2 0(Dmitii^m^. mmu=i'mi--2 oo:>;\uJf>i\:^ 
^ (xivc) tfi®X/0^zi^T/Nny>M^=^. ^5^1^-7^^ 1 ~ 2 0 ODj^^tiTK^S. 

^mm^^xsmm^mMiivx^t. m^iit±m-m^ dva) ^(dr'-^r^ 
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ih^m (a- 17) 

2^^BJT?« (A) ^^LVX. T^-^^ (xv) T^^n^-fb^Jfe (a-17> 




(XV) 



^ (XV) Y^'jitmmmf^i 6mi>^^mun^m^t:^-ro 
^ (XV) ^'■--R''um^\zm—x%mf3i^x\r>x%^<. tk^m^, ad 
y >i^^. ^^MT^ 1-20 (Dm^iiTi^mm. mmm^^m. i ~ 2 o <7) a ny Mb 

^ (XV) 4« O R R » >&t5tt-j^^i^^m 1-20 ® ^{bTKl^S. i^^m-^^ 1 
-2 0(7>AnyMb;^^t;7KmSa:LT«> '0a);^tf±fB-JlS^ (I) ^'(DRWrv 

tvxmmL'rci^it7i^m&. /\uy>it^it7i^mmf)mif^n. r^— R^^jit^t- 
Any>ig^. m^^ws. -i^t^^mm. ^-(m^mmiivxu. 0imt±m 
-Wi^ (I) ^(DR^-^R-' thxm^vrc/\tiy>mif. mm^^m. -i^i-^^ 

it^m (a-18) 

*^BjTji (A) fiK4i-<hbT. Tsa-jig^ (xvi) xm-^n^it^m (a-is) 
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^ (xvi) M\tmmmm3--i im-^^?>mktn^m^^mm'^^^v. 

(xvi) 4»^ m«l~6©S^<&^b. ^*b<«l'-4©^ii:T2&D, J; 

0 b < « 1 ~ 3 (D^icTS D . b < 1 ~ 2 OSiCTfe-So 

(xvi) A\,tmmm^. ^:4-^7M^. *J^c«, Sg'&S-R'&Wt-S^^ 

MiF (-N(R*)-) &^-r. 

10 ^ (xvi) D»-C(R«)(R')-x -S i (R»)(R»)-. -P(0)(R" 
-P{R")-. -SO-^Tcit-S-^^-To 

^ (xvi) tf. zm^^nhN\zm'^t^-R'-^^^zs-R'-\ =c(R")ri 

^ (xvi) R^-'R"t*SV>lcj^— T^M;^^TV:»T'bJ;<. tK^M^, a 

15 py>M^. j^'fbTKms. m^-^ws. ^m-^^^. -^^m^m^. ^^^^m 

^^^XX-^WS^^b, JinS®'5'fe<D2M£^±*«SVilCig}!gbT31<&?l^*^bT 
ViTt>J:<, m3&t2£^±CDil'a'{C«R^~Ri«'r^$n«>SCD5^ 2MO^ 

20 ^ (xvi) tf'c^R^-R^Ti^^-rAD^^r^lM^. ^{b7icil»> ^^^^S. 

■1'^#WS> di^;V"T-^7A'g'WS. XX-g-#StbT«. -gftJ^f^ilB-^St (I 
) it«0Ri~R'i:bT^^bfet)<Di|^^(Dj[^-?^;fe«S*t#tf Sn^o 
^ (xvi) n\tM(DmWL^mrctm'^hri, *#:fi5{C«l~5, |ff^b< 
25 lll~4, a:«3|if^b<{*l-'3<D^iCTfe§. 
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^ (XVI) x«7jcmM^^ /\ny>m^. mmm^. mity^mm. mm^ 

mm^^m. •^"ym-^mm. T)i^=.^A^m&. 

^ (XVI) 4'<^)xj&«5^-r/Na^>M^. ^^bTKm^, mm^mm. -i^^^m 
10 <hbTt*> mxit±m-'m^ (D ^'c^x^ tur^j^i^bfefe^iii^iioi^^s 

Yb-^^l^ (a- 19) , 

^^^m-vit, (A) ^^fcbx. TiB-fis^ (XVII) (xviii) "T^^n 

^it'^m (a-19) ^ffll^^^^ltd^T^'So 



^ (xvii) (xviii) fl'^ Mtt^M^^3~l lM75^e.Mtin^M5i^^ 

mm'^^^v.tif^ b < «^ 3 ~ 6 i^^ckrjfll s ~ i o :^©M^^Ml^^Tafe D > 

20 ^ (xvii) 4'> mt3; 1 3 ©^ic^S^-To 

^ (xviii) '4'> m'{tl'-6<Z)Mic^^b> §f^b<«l~4<Z)MicT^D> 
a;Dif*b<«i'-3 0^^T*t). #}ci^Sb<tti'-2®^ii:T*S, 
^ (xvii) cfe<i:t)f (XVIII) tf. E«^^j[if^*;^«eilS-R'SWT§j^ 

25 ^ (xvil) :feJ;r)f (xvill) 4»> GJ«mig^, -r:t':7M^*fetig^^-R 

^^mir^^mm'? (-N(R«)-) s^-To 
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S; (xvii) :fe«ktX (xviii) 4», R*'-R*«S^it;:|^— Tfe^?^oTViT'bcJ; 
<. 7jcmM^. Any^iM^, ^{t:7jcm»> mm^^WS. ^^-^W^. ^^m^ 

5 bT^^J^^KbTViT'bck<> ^ (xvii) Jc::feViTm;&t2£;±0Jl-a-{Ct* 

R^-R^T^^n^SO'S-fe 2fi(DS;^>^'igM^nTViT'b«i;<. i^. (xvill) ^C 

^ (xvii) ^iiXS (XVIII) 4'©R^-'R«5&«5^f AD'^>M^. ^{k7ms. 

10 nm-^-mm. ^m^ws> 3fc^^^ws> -r^t'^^^wa. u>^^s, ^^rum 

-flS^ (I) ^OR^-'R'<i:bTM*b;fc'b©i:|^ji®ig^^feja^;$t#tfSn 

So 

tS; (xvii) (xviii) n\%U(Dm^^mtz.tWai^X> . ^^mz.\x 

15 1~5, ^Sb<t^l~4, c±;Da=Sb<«l~3©^^T^S<, 

^ (xvii) *5J;C;? (xviii) X^*, tK^M^. ad-Jt^^M^, ^^i^^, 

m'cimm. mm^m^. -r^r-^^w^, ^^^-^ws, 

s> y;u-m':7A^wssfc}sxx-^ws$^b. ^ (xvii) *5«fctxic (xvii 

20 I) fc:*5ViTn/&t2m±©:©'8-«, XT^$nsmMc!)^t«VifclRl— 

^ (xvii) ^^XS (xviii) ^t»®X3&t^"rAny>M^> ;^'ft;;?K^«, 
-r^':7^W^> ^S^^S> T;V5r:'>A^#S, U 

25 XX^^S<i:LT«, Jbi5— iiKaS: (I) »t'0[>Ri--R' t bTM^bfe%(0 

1 1^ ^ © S ;^ 30« # 6, n § . 

(a-20) 

(A) ^jjo^^-tbT, TIB-^iC (xix) T^^n-SYb^i^ (a-20) 
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(XIX) 



^ (xix) M}tmmmm3--i i-mf)^^mun^m^^mm'i'^^v. 0 
5 nmb-m<D^mM'^'^h^^ 

^ (XIX) If. m«l~6cDM^&^b, ^^U<«l'-4©SiCT^D, cfc 

(xix) AH. mmm'i'. -i^^m^. s^cHgrns-R'^^-rs^^ 
11^^ (-N(R»)-) s^-r. 

10 ^ (xix) BH. V^Ttl'bNlCl^'&'rS-R® :fea;tK-R\ =C(R«)R9 
^ (xix) Ri-R^HSVifcH— TfeM;5:^TViTfeJ;<, 7jcmM^. A 

py>iM^, m.^i\fimm> mm^mm. ^m^m^^ t^f^m-^^m. 

•&0lM©«i:.'fa®@Bli^lc:'^SnSR^~R"0'5'^OlM®Si5&^J^^$n 

TViTVi%j:<. R^i^±. R^m±. R^m±. R*m±. R^m±. r*i^±> r 
20 ^ (xix) 4'OR^~R"55)^^'rAa<5r'>M^, i^^bTK^s. mm^mm. 
-fi^-^ws, xx-^wsiiUTH. -eaj^f^iia-jiig^ d 

) tf<^R^'-R'tbT«3|^bfe'b(©i|^:^<0l^HFS}tt»j&t^frf e»n§. 
^ (xix) 't', nJ^. M(^)i5ic^m-riCTa5l9> :Br^«JlCJt 1 ~ 5 . ^f^U 
25 <J*l-'4, J;0^?*b<J*l~3<^)^icTfe'5o 
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^5: (xix) x^^tk^ih^. ADy>ig-?> mm^^. j^-fbTK^s, mm^ 
mm. -i^^^mm. ^m^mm. ■^^m^mm> T)v^-ryA^mm. 

^ (xix) 4'a)X;&t^t-ADy>M^. m^hT^mm. /\ti^>ihmt:^mm. 
mm^mm. ^:tK7^mm. ^m-^mm. -^^m^mm. r)V5.=i^A^mm. 
v>^mm. /\uy>^mm. ^v^un^^t-^^mm. ^-im^mm. 

i^^m (a-2l) 

(A) ^^tbX. TIB-^^ (xxa) (xxia) T^^tlS 

^tl'&i^ (a-2l) ^fflViSd^idttf^So 



^ (xxa) (xxia) tf. M«M^^M3. 4 J^3&^ SMt^nsM^^MM 

^ (xxa) ^^XS (xxia) AM*m^M^. 'i:t^m^t£.tc\tmtii^mU 

20 (xxa) ^^xs (xxia) Uj^^fbTK^smm^m^. m^immwk-^ 

^ (xxa) :feJ;Z>' (xxia) E^M^M^ */^«-r ^t'^/M^^^f o 

^ (xxa) :iS^ZS (xxia) 4>. mti 1 ~ 2 ©MISl^^T. 

^ (xxa) :^^XS (xxia) R^-R^ fa:SVMC:|R|-*-C"b^^oTViT'bcfc < 

^ (xxa) :feJ;tJ? (xxia) "^t*. nJtM(Offii^^^;fe-r^T^ 0 . A#:6<ItCjiO 
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^ (xxa) ^^ZS (xxia) X^tK^I^^. Any>M^, M^M^. ^>fk: 

7mm. mm^mm. -t^^^mm. ^m^mm. ^K^m^mm. r)v^:=.^M. 

^ (xxa) ^^XS (xxia) »t'©X5&^^i-Any>m^. ^'fb;!KmS. m^^^ 

^> 'i:tK7^mm. ^m^mm. ^^m^mm. T)v^=.^j^^mm. v>^m 

it^m (a-22) 

:!^mmx\t (A) ^5^i:bT, TtS-^^ (xxb) ^tc^t (xxib) T^$n^ 
15 'fb'&tJ (a-22) Sffll^^SJliJ&^-r^S. 




(XXIb) 



it (xxb) ^^ZS (xxib) ff', MflM^^||5~l 1 6»Mtd:n-5j§^^M 
^ (xxb) (xxib) '=f», AM3:mmm^. -r:t'>iir^^:fe«^{t:7jc^M 

20 ^^mM^^^-to 

^ (xxb) *5 <fctK (xxib) "f . «^'fb7jc^«m^^m^*:/t{ij^'fb7Km® 

^ (xxb) ^^ZS (xxib) E^^^M^*;^^-^:^^^^^*^ , 
^t: (XXb) (xxib) mja 1 - 2 ©M^^^To 

25 ^ (xxb) *3j;tJf (xxib) fp. R'-^R^^tm^zm—xhm^^x^^xh^K 
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^ (xxb) (xxib) 'p. n«M®«Sr^^:fef icTafeO. M^W^izUl 

^ (xxb) ^J;t)? (xxib) Xt^TK^M^. ADy>li^. jgl-ffc 

7K^s> mm^m^. ^:t^^mm. ^m^mm. ^^om^mm. rjv^^^^A 

^^^o^^HVifdlil— Tfe^;Sj:^TViT'bd:<. ^r^iXi^^^ti^U^om^t 

^ (xxb) ^j;t)? (xxib) 4'ox;&i^-rADy>m^. M'fb7Km»> mm^m 
10 'r:t'::7-^w»> •^^m^mm. t;p^— 'i7A^w». u>-^w 

(a- 2 3) 

15 (A) m^hVX. TIH-^iC (xxil). (XXIII). (XXIV) ^fz: 

« (xxv) -vmi-^n^it^m (a-23) 



^ (xxii)x (xxiii), (xxiv) :feJ:t)^^ (xxv) M«ji^^S3~l li^ 
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^ (xxii). (xxiii)^ (xxiv) (xxv) 4*. A\tMmm^. -i^t^m 

^ (xxii). (xxiii). (xxiv) *3J:rX (xxv) "t". D^i- C { R') ( R«) -\ 
-S i (R»)(R")-. -CO-> -SO2-. -SO-*>^«-P(0)(OR") 

^ (xxii). (xxiii). (xxiv) ^feckt^ (xxv) 4'x m«l~6<DlE|gc^^b. 
3^: (xxii). (xxiii), (xxiv) (xxv) tf». R^-'R"«-eti^n3?>«S 

^m^mm. ^^m^mm. ^^t^^mm. ^j>^^m. ^^um^it 
15 ^mm&. ^-(m^mm. y)V'r:=.^A^mM^rc\t7.x^m^^^v. cine. 
(D'^%<D2m&.±-fy^m>izmf^vxm^mmvx\,^xh^\,^o ^rc. mif^2u± 
(Dt^\t. R'-m±> R^m±. R^m±. R*m±. R'l^it, R^m±. r'Iri±> 
R»i^±. R*i^±. R"i^±. R^'-m±\tm^\zm—xhm^'oxv^xh^<. 

20 <@0Si>'ft&©ia^^lC'^^nSR^~R"T^$nsS©5-&Oii>;^< ^:t> IM 

^ (xxii)> (xxiii), (xxiv) ^i:rK (xxv) 4* OR^~R" J^«^t"An-i/*> 
11^, j^'ffc:7K^». mm'^ws> ^^-^ws> ^>^m^WS, 'r:t':7^w«, u 

25 W«i:bTtA. -gsJjlt^ilB-jig^ (I) «t'®R^~R' t UT^^bfefe© tl^il 

^ (xxII)^ (xxiii)s (xxiv) ^^ZS (xxv) ff, n«M©#^$?^fe-r^ 
X$>Ki. MWmz\tl--5. ^8'^b<«l~4, cJ:0^g^^L.<jai~3®Sii:T 
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^ (xxii). (xxiii). (xxiv) (XXV) XJAtK^M^, /Nny> 

M^. M^JM^. mb7jcmm, mm^^m. jj^'^^ 

^ (XXIl). (XXIII)> (xxiv) (XXV) •*'©X5&t^t"AD'J/'>M^. 

mit7i<.mm. mm^mm. ^:tt7^mm> mm^m^. tiK7m^^m. t)v^=l 
10 ^}v^:=-^j^^mm. 7.x^^mtvxu. M^j^±iB-jag^ (d ^(dx^- 

(a- 24) 

immxU (A) j^5^i:bT. TtB-lg^ (xxvi). (xxvii). (xxviii) * 
tdtt (XXVIX) T^^n-S-fk-a-tl (a-24) ^fflVi^cii:;5tT€^o 




POCVII) 



POCIX) 



^ (xxvi). (xxvii), (xxviii) ^^XS (xxvix) un.nM^mz^i 

mom^^mmi'x^v). cfcD«^*b<f*m4i^. ^5;^sfc«^6:^©^#^ 
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^ (xxvr), (xxvii). (xxviii) :^^zS (xxvix) mfAl~6©M^:& 

lC$f * L < 1 - 2 ©^^TfeSo 

(xxvi), (xxvii), (xxviii) :fe,fctX (xxvix) 4'. Aftm^M^. 'frt* 

^ (xxvi). (xxvii), (xxviii) *5J;t)e (xxvix) 4*. -en^tiNt 
^-ir-r SS- j;tK- R\ =N R« ^fe«= C R»R" ^g^f, 
^ (xxvi). (xxvii). (xxviii) :^^XS (xxvix) R^~R"^^5:lr^c|BI 

^m^m&. -^^m^m^. -i^t^^mm. u >^mm. ^T-omj^^t-^mmm. 

^ (xxvi), (xxvii), (xxviii) :fed;tK (xxvix) «t'©R^~Rioj&t^*rAD 

d^>M^. mi\i7i(,^m. mm^mm. ^m^mm. :^^m^mm. ^:t^^mm. 
^ws^:LT^i. m^iit±$^—Wi^ (i) ^(dr^^r-' iivxm^i^rch<ohm 

^ (xxvi). (xxvii). (xxviii) :fe<kaf (xxvix) if^ n«M®>|ffiic$?i|;*b 
^ (xxvi). (xxvii)> (xxviii) ^^zfi (xxvix) X\t7i!.mm^> ;\u 

25 mmm^. m^ymm. mm^mm. -r^-^^ws^ ^ 
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^ (XXVl)^ (XXVIl). (XXVIII) (XXVIX) ^(DX7f)^^T/\U^>m 

m^t7mm. mm^mm. -^^^^mm. ^m^^a. Ti^^m^^m. tjv 
^ji^'^^-^M.^mm. :^x^mmiivx\'i. m^^it^^^-m^ n) ^ 

it^m (a- 2 5) 

(A) m^iil^X. TfB-M^e (XXX) T^^tl-SYb-a-tr (a-25) 



10 ^ (xxx) mt.mm^'m^^i imt-^^m\tn^m^^mm'^^y^\^. m 

^ (xxx) fj^x A^:feJ;i;?AMMViJc|^— T'bS^oTViTfea;<. ^^M^ 
15 STtJAU^M^^^-Tc 

^ (xxx) "f^ Q^-QM^SV^tcl^— l?feM;5:oTViT'feJ:<. ^^M^. U 
>m^Sfc«g^S-R2 ^WTS^mm-^^ (-C (R2) =) ^^b. Qi-Q« 

20 ^ (xxx) R^:fe<fcrJ?R2^^, SVitC!^— l?'bS/^oTViT'b<J;<> tIc^M 
25 ^ (xxx) "tiOR^ R2 )5t^-rAny>j^^, i^ibTK^^. mm^^Sx 
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-im^mm^ ^}\^'^::^'y^^mm. xx^mMtvx\^. -esj^t^iiB-^^ ci 

^ (xxx) 4'. m«l~ 6 ©MISTED, fi^Sb<«l-'4©MI8:Ta^D. <k 
^5: (xxx) MCDffi^&^lfcri^TSD. :^#:e<)JCfai'-5, ttf^V 

^5: (xxx) x«7jcmm^. /Nny>M^. mmi^^. ^'fl::7jcms, mm^ 
-r:tC7^ws, 3tx':7m^«. t;v^-^7A^ws, 

^ (xxx) rp0Xf)^^T/\u^>m^s mit:^mm. mm-^mm. -c^^^^ 
hvxn.. mpL\t±M-'WL^ (I) 4»oxi ^L/T^^j^ufefeoaiiRiii/^jM^* 

it^OlSa (a-26) 

Sife, :*:^BJTJ* (A) ^r^^bT. Tf3— (xxxia) ^fett (xxxila 

) x^^n^wi^m (a-26) 




pOOCIa) 




(XXXlla) 



Xn 
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^ (xxxia) (xxxiia) u\tmM^fB s ^ emti-^^Mittn^m^ 

(xxxia) ^^XS (xxxila) R^~R« {ASV^lCj^— T'bm:'S:oTViT 

5 s> mm-^ws, ^^^^mm. ^^m-^mm. mm^mm^rcwj >^m^^ 

^ (xxxia) :i3 (xxxiia) '^f'. R^~R« J^^^f^YbTKmS. i^^m^ic 

1-2 O^AD^^^Mb^jbTK^S^ m^-^^^. -i^t^^m^s ir-(m^mm. 

^ (xxxia) ^^X^ (xxxiia) n«> MCDffiic^^ife-ritT* D > 

(xxxia) :feckt;f (xxxiia) X\tm^liZm—X%l^fSi'oX\f^Xh^<. 
15 tK^M^, Any>M^. m^JM^^ 1 - 2 0 c^^{t;7jcm«, 

^^1-2 o®Aay>'fk:^>fb7ic^^. mm-^mm^rc^t^ :t^^m&^mTo 

^ (xxxia) (xxxiia) (OXffi^t /\tiy>m'?. ^HH^^^l- 

-i^^^mmthx^it. m^\t±m-^^ (i) 4'<7)R^~R'<hLTM^bfeA 

it^m (a-27) 

^Tc. ^mMXU (A) ^^tVX. TI3-^^ (xxxib) ^TcU (xxxiib 

) xm^-^Mit^m (a-27) ^m^^^^Lin^x^^o 




(XXXIIb) 



1 ^ x„ 
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^ (xxxib) (xxxiib) M\tmMmBs^i imf)^^M\tn^m 

S: (xxxib) ^^XS (xxxilb) R^'-R* ttSl/^tCl^— TfeM^^-oTV^T 

^ (xxxib) :fe<fctjc (XXXI lb) 'poR'-^R^ Ttfi^-rmityif^mM. mmmi^^ 
1-2 o®Aa^/*>'fb^{k7Km«. mm^mm. ^^^^^m. ^^m-^^m. 
mm-^mm. v>^m&iivx\t. m^\t±i[d—m^ (d ^or^^r-' tvx 

^ (xxxib) *J;tJ? (xxxiib) 4". n\t. MCD^ffiit^^ilfef 

5S; (xxxib) :fe<fcrX (xxxiib) XfiSV^iCl^— Tfe^?^oTViT«bJ;< ^ 

^ (xxxib) :fei:tJf (xxxiib) ^(DX'fyi^T/^uyym^f'. ^^l^^^i-^ 
2 0 (D^fl^TKms. ^mm'f'lk 1 ~ 2 0 a)ADy>^t:j^^t:7}c^S, mm^ws> 

-r:t-':7^W»i:bTJ*. -gsJ^t^JilH-^^ (I) >^(Z)Ri~R' iibT^J^L^/N 

(A) ti^mi^m^ (B) {csit^nTv^T%j:v^o m^^mit^m (a) 
25 ^ (b) jca^^iirsnjiciji. ^stt^^f > m^^mit^m (a) (b) 

^^f^^fftpTfe^Vi. ^?g14^iga:LT«. ^>if>. h;i/X>> :^^5>l/>;5: 
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M'^mm^t. m.m\zh^^ftm'M^ 3o#~2 4f^i^i. ^aF^Lx<«i o^j"-i 0 

^©^;UJt (Mg/A 1 ) :^^ZS. r)i^n^i^mtT)V^::z^Am^(D^)lit (O 
10 RXAl) KMg/Al^SOO. 0, 0. 05<OR/A1<2. 0 

15 \f^^:itt^X^^o 

(C-la) — flg^ R*„A 1 (OR^jn Hp X, 

i~2o. 0^v<yti--i o(Dmit:^mm. <J:t)iff*u<«i~8©^{b7Km 

S^^-To XfiAny>M^^^L. mJ*0<m^3, nJt0^n<3, pj*0 
20 ^p<3, q«0^q<3CO^T2&D> ;&>Om+n + p + q = 3Ta&'5,) 

25 (C-lb) — M«A 1 R% 

^2^t(o^r)v^Mmo ^(D^^m\:,^mt.vxu.. l i ai (CaHs)*, l i 

A 1 (C,His)4 J^^S^J^t-^Clt){>tT?^§, 
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(C-lc) R* R»» 

«t o -^mm^mit^m ( c- 1 > i mmmi^m t j: l 2 jim^-^ t>-& 

(c-ia). (c-ib)^ ic-io)ii^^mun^^Pf3:<xhim(Di\:,^mx-[' 
-^mmm^^z. (c) mm^mit-^miivx^TizTnT^vfsi^m^mit^m. 

15 (C-2) -^^-^^tlX^^X^^l/^o. 

(c-2) mmT)i^^:i^A:t^iy^t^^ 
20 mm^^m<Drjv^y^-^>}t. rctx\ttTm<D^or£:^mzj:'Dxmm'r^^ 

mitm i±v 'yA7i^mmfsia<Dmi\:7mm^mmmz. h u rji^^ji^r jvs.-^ 
25 Aua<D^mrjv^=:^Mt^m^miavx. t^mTi^^rMm^TKtmmTjv^ 
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m\z}t. tiiB{B-ia)\zmT^mmr)v^=i^Ait^mtvxmmvrz.h(Diim 

6 ox^o^y^^izmmT^A 1 ^ii-j&^A 1 i^^m^Tsa i o 
2^^i«jc^s^^^Mfb^% (A) tKmvx^^>M^^^'r^<\:,^m{c-3) 

^> #ia¥l-502036^^^, #I8¥3-179005^^^. 4tl^^3-179006^i;^^. 
#ll¥3-207703#^#. #^¥3-207704-^^^^, USP5321 106^75: ^JCfSm 

75:^. *^0J<^:tl^:7.r Vfi'&ffiMSI^^ ±iBOD (b) (a) 
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mit^m. (C) ^^(Dmm^m^t^mziaxx. mizs iOa^ Al203^ Mg 

ZrO, T i O2, B2O3. CaO, ZnO, BaO. ThOz^OMmUi^ 

^ >^mm'&x%^xnmM^t^rc\mn.^'^^^z.ii\zi^'z>x%^n^. urn 
10 :$^mm\z^^^x. m-^Kj^^izm^n^^uy^yjit. x.^u>^^zsa—^u 

\f.v>s x-rf'T-y. 2-:/-x>> i-^>T'>, 3-^5^;i/-i-:f5^>> 

5^i2>. i-T^-h^T^-k^. i-^^+h5^-fe>> i-i^^iJ'^-k^. 1-X'r3ir;5:£ 

;i'^>.5-^5^;i/-2-y;i/2i^;i/^->>5^h^>'i7D H5^-fe>. 2-;^^;!/ 1,4,5,8- 
20 >^p^^y-i,2,3,4,4a,5,8,8a-:ti^i$'t: Kn:^:7^l^>;^i4^:/T— . 

-i^nym.. Wi^^^nym. tfv'i57D(2,2,i)-5-^y5^>-2,3-i^^;u 

T ^ u 2-x^;i/A,:^i^>;v, )]^m^ ^ u ;i/j^x5^;i/, 
p( /7 U ;m n- T'n !f )vm-f V tf;i/. ^ u Jim n- 

a' U ;i/m'f y :f'^)Vf3i E<oa,^- ^ffm >mxx ; i^sj tf x;i/, 
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)V^)v:^^u> ; }<h^i^7s^u>. xh^^^v'X^v^^ •ifx;v^m#m> ex 

:^mm\zW:^:tuy^ >(Dm^:^mx}t. ±m<D^'^u:tvy^ >m^mmm 

15 

m(o\,^rn\z:^\f^xhmmr^^o mmm'^^rci,tmmm^mz:^\,^xm^^^n 
^^m^mt7Kmmi^iivxmwmz},t. :/d/'?>. :/^>. ^>3'>. 

>if>, h;i/x>, ^r->l^>JS:f®5§r#i^Mb7Km;x5^l/>i^nU h\ i^n;p 

25 T. ^irf (a) S;£:^«lU5/h;i/^t)> iiS 1 0 1 0 "2^;^ ^(f*b 
<«1 0-^-1 0-3^;Vtc:;a:Sj:-5J^mTffiVie»n'5o 

(b) «'Ti^^^$^'5'AM^<i:bT> (b) ^O^jg^^MM^ (M) \z 
^^;Ht CMg/M] 0~1 0 0 0. 0SU<tAl 0~8 0 0 

i:}^^J:'575:STfflVi6nSo ^^(C)t^. ^^^( C)»f CD^Ml^^ (M') 
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(a) ^(D^m^^m (M) tO^;Uit CM'/M) ffl. 51^5-5 0 0 0, 

yts-^\^<\%i 0 o~3 0 0 0 ti^^^'!)fs.m^n^^^^^o 
10 xhrnmr^^taj^-v^^o $e>(c, -gg^-r (a) o»jcj;Dmiis-r'5 2i 

:9o Sfc> GPCTa'J^^tlSi^^a:^'^ (Mw/Mn) 
15 '&7'Dir7«lCcfc-3T^'fb"simTa5^/&^^ (a) (DM^Jc:J:>^T%$!l^'5ItgT 
^D. Mw/Mn= 1~1 5 0©*Bffl-e^'(t:$-&§Jlt;?>^'^tg't?ab^<i:Vi'5#^ 

-^wo^m^ ' ^^^m'^-t^:^mz^\^^xi&^^o 

20 mi^m^^<Dmm^m 

mi^^^'^<D±m^mm\t':/yX'^^ytMM^mm\zj^y)j^tb^o 

25 ^i^1&m<Dmmt.m^i^t:hX. ^mj^^tk.^mz^ ^ . HE^© stokes 

(ici) ?&5ifflbT^86fe. mm\t. j^mm.m^^m^mm (capa-soo 
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D = 



r ^ 1/2 

18iioln(X2/Xi) 



(p-Po)a)2t 

D •.mktm(.o'a^ ^ 

Tio : ^^rn^^W^ (poise) 
p : M^^m (g/cm^) 
Po : ^tfc^^gg (g/cm^) 
t itt^l^^T (sec.) 

Xx : lHlfe4''i>J;Oa:l^®^T(Dmg8 (cm) 
X2 : iHl^'f^L^i; D.SS^S^TOmilfl (cm) 
(o : (rad/sec.) 

m^m^^x<j>m'm%. yiuummm. (s^m^^hmRu-s o o) {cj;D. 

:^ft:Vi>':t-v"j7A© (110) M(7)¥« (FWHM) ^Sll^lx. J&^t?gE^O 
Scherrer®^ (^4*. 0. 9 ^^^KJcHi^f -S) $iiffi"rs ^1 <h{C<i:t5T^ 

^> soherrer <o^^m^i^itMM^-^^ x<r>m'&-)5mt. ^ ti ^} J- 4 yimwfx^ 

C:^U'=?-oa«^i^:a'i^« (Mw). (Mn)) 
"O^—^—X (waters) TAlllance GPC 2000J -i^Jl/gj^^ D V h 

1ml /mi n. 

22^© TTSK-GELJ rGMH6~HT 
J fivUlL. 22|s:© FTSK-GELJ FGMHe- 
HTLJ :^^A 
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m.m : 1 4 0 1: 

UP^mM: 3 0x118X2 Oml (0. IS^Cw/v)) 
aA^» : 5 0 0 ti^Jy 

Omg^5^:^7U>l 5ml l;:^^U> 1 3 5'C<D:t-r;WN'X4'TJt3feS7?sp 
^JUj^TS, 2:©^*U>^tetlc^:*7U>^iS^'£5ml5iiIlbT#«^m> [^ilfc 

[77] = 1 im (77«p/C) (C->0) 
ASTM D- 1 2 3 8®i^2p^lC<fcO^ 1 9 0"C. 2. 1 6 k gl^fiTfJUJ 

15 C#U-^-(^{fe^SD 

J I S K-6 7 2 1 P^m^l 0 Cm 1 ©^^Ff^oiiJ^mMJ;?)^ 

7 0MHz ^H-NMR (B*m^GSH-2 7 0). FD-®S^«f (B*^^ 
SX-10 2A) #SffiViT^^b:feo 

25 ^^a- (b 1) (DI^M 

^7K:^'fb;V^^v'»:7A 9 5. 2g (1. 0=h)V). ^t!> 4 4 2ml:fe<kt^2 

-x^;PA.=ir>^;vT;V3— ;v 390. eg (3. o^;i/) *i3 0pT2i^i^^ 

m^m^^-mm (bi)) s#feo 

(b 1 - 1) (Di^M 
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^^\z^mmmv-^P^^m2 0 Oml(Dy^7.::i\z. (hi) 25ml ( 

mM\ZXm^^^UMl^> h)VJL>\ZX%^mW^V. 1 0 Oml(Dh;VX>?£SD 
XX^^ (bl-1) ©h;i/X>X7U-i:bfeo n^tlTc^^ (b 1 - 1) (D 
10 ^i^nn\t2 0 umX$>'DrCo 

^Tc. &.±(Di^mz^^xmmvrci^^ (bi-i) (D—u^m,mv. mm^ 

S%Tfe»3, 2-JL^)V^^V^i^^ifi2 6. 4a»%TfeO, i^m*«4 9. 0 

15 6. 5, 2 - JL^JU^^V ^iym^zT JIS. - K7 J^(D^J\^it (OR^ A 1) Jtt. 

1. 9T25^7fe, 

(b 1 - 1 - a2- 1 7 2) (PmU 
^^\Z^mfSW^VrcP^^m2 0 Oml(Dy'y7sZi\z. :^«15 4. 1ml tfS: 

^m\zmmh)iJL>^ ^^zs. (bi-i) ^-^^^--^oAm^mn-xio 

20 5Ut;l/^AUyfeo Jin&2 5'C^c^j#b;'S:;{»te». M*1^T> Ti2^K4> (a 2-1 
72) ® h;UX>^|ge (0. 0 0 1 0 8 9mmo 1 /m 1 ) 45. 9ml§204> 
tc:t>;/S:oTiBT^Abfco ll^KilJ^Ufem, mm\zxmi^^^mmv. hJVJL 
y\ZX^^m^\^. ^m^:^> l O Om l ^HaXxm^ (bl-l-a2-17 

2) <;d-x:^3>'X^U — tbfeo 

25 ^<D:z.^o-<D-^^m^i^mm^miyrctz.:5. -^^/^^-y^j^ifii. 3 0m 

g/mLTaSD> $^;i'nx»:7A5&t2 0. 8 lig/mLTab-^;^, tSgoT, ^^S- (b 
l-l-a2-172) 1 g4'®e?;p3X':7Al^-?'&#fi«2. 7.mg/gith 

^5^- (b 1- l-a2- 17 2) (O^itMJ^lCj;^ I CP -MAS 
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2-X5=';V^^rV=^>'^*«2 5. 1 Mm^-^fc D. 5 1 . 0 

5 tt> 6. 7. 2-x5^;i/'\4^y:^'>St7;P5nt:7A(D^;pjt (OR/Ai) 
1. 9x$>v. (bi-1) o*f;^T^^;^Jt^^e>^5<i:^^:^'^fcb:^Vi^:i 



10 




•••^^ (a 2-1 7 2) 



> 5 0 0ml §An. 3L^u>^mmv. mn^^xsm.^t:ji^iy>xma-^'ti: 

fee -^O^, 7 5*C}c:#MU, X^l/>#H^lCT, hUx5^;VT;V$X':7A 
0. 5^U^;K JLIBT^ilb^fi^^ (b 1 - 1- a 2- 1 7 2) (>?;Vr3X'i7i:, 

15 m'^mMxo. ooo4^u^;i') sziojuic^AUfe. x.^u>ee^o. sm 

Pa-Gi:b, 6 O^raM-g-SfT-^fe. fi^^f»«. 8 Ot:, X^U>JE0. 8MP 

> 6 6. 9 g*#>^o 

20 S-^MttJ* 16 7. 2 k g/mmol-Zr-hr, (bl-l-a2-172) 1 

gafe;'bOOS'&?g14«. 5. 1 kg/g-caf hrT&D. ::03j?>JX5^1/>(D[77] 
t3:i6. 3dl/g, {iS^^JA, 0. 24g/'mlTafeofco *;^cGPCSiJ^^ 
0?l>J^L';tJl©#Ux5^|/>(DMw«l. 9X1 O^Ti^tJ^ Mw/MnJt«4. 
lT25o)S:. 
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(b 1 - 1 - a2- 14 0) (Dmm 

^mizmmh}vx.>. ^^xs. (bi-i) o 
5 au^;i/^Ab}/^o 5"Cic«jtbj^j!»«e>> m*^T. rmj^^ (a 2-1 

4 0)© hJlJLymm ( 0 . 0 0 0 e 9 9 mm o 1 /m 1 ) 71. 6 m 1 & 2 0 

3:>\zx%^mW^V. mm^:fy> 1 0 Om 1 ^ta^xm^ (b 1 - 1 - a 2 - 1 
4 0) (D7=:^>X^U-tbfe, 

10 ^±(Dmmz^^xmmvrcm^(h i-i-a2-i 4 0)©— sp^^i^u. 
imrnxx^y). 2 -x^;u^^rv^>'^5&t2 4. oaa%Ta&o>m^dt4 8. 

ofiS%T&D. v?;V3zi^7A3&to. 3oam%-e2feofeo z?)vn-ry2^^ 

15 A<i:T;i/$r:'>A®t;i/Jt (Mg/A 1 ) 6. 3. 2 -X5^;^^:^y 

4)- (bi-1) cD^^&•rs^;^Jt3&^e.s<^:^^^^fc:b?s:Vi^:i^?ii^bfe, 




20 a 

^MMlO [S^] JC:feViT. (bl-l-a2-172) ©f^t>DJC, 

AMxm^x^tcm^ (bi-i-a2-i4o) ^m^^^fc^m^mMm i^mm. 

fi'&S'ltJlil 2 7. 3 k g/mmol-zr-hr. (bl-l-a2-140) 
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[77] \ti8. sdi/Zg, mmm^t. 0. 3 sg/miTa^oTSio ^^gpc 

fiK^ (bl-l-a2-20 4) (DM 

3fe:^Jc:^mBmL/;^P«U^a2 0 Om 1 cd:7^X3{c:. ^«12 5. 5ml tJ^ 
§<lllc^tMh;i/xx (bl-l) ST^^^^^S/ij^Am^m^Tl 0 

5u^;psAbfe. z:n^2 5x:\zumvm^^s mwT. riBfig^ (a2-2 

10 0 4) ©h;Ux>^|g? (0. 0 0 0 6 7 Immo 1) 74. 5ml^20 

X^yiZX^^mmVs mm.y'ti> l O Om l ^-mkX^^ (bl-l-a2~2 
0 4) <D-x*>X^U — tLfco 
£^Jb©^fpfcj;oTPIMbfe^^(b l-l-a2-2 0 4) 

7aS%l?^D, 2-X5^;i/^:^^yj^^>-Sj&t2 4. 0S«%T^J9>:^^;^t5 0. 

oaa%T^D, >?;i.3x^7A*to. 3isa%T*o;fc, u-dx^ -^if^-^^ 

i>.tT;i/^xC7Ao^;vit (Mg/Ai) 7. 0. 2 -x5^;VA:;t^yc^^S/S 
tr;i/5x^7A0^;pjt (OR/A 1) i. ST^ofc, 



^JS^y 1<Z> [M-^] iCcfeViT. kirs- (bl-l-a2-172) CDf^feDtC. 

±iBTi^Mbfe^^ (bi-i-a2-20 4) '^M^i^ti.'^mtmmm 1 ti^a 
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M^m^\tl 0 0. 8 k gymmol-zr-hr. (bl-l-a2-20 4) 

IS^Tc^om^^mt. 3. 4kg/'g-caf hrT^D, ^©^Ux^W>® 
[77]ttl8. Idl/g. jt^^fS, 0. 2 Bg/mlT^ofeo ^^GPC 

fi^^ (b l--l-a2-12 6) ODiaM 

^4^fC^^®iftt:fc|*F^a2 0 0ml ^Sl5 3. 8ml tfSi 

^m\zmmh)UJ:>. :^^ZS. (bl-l) $'Tif;^>'r>^|^:ji^^>^l q 

^V^JVmxVTco ^n^2 5'C\zUWVf3i7^t^^ ^^y^ TIB^^ (a2-l 
2 6) ©h;Px>^^ (0. OOlOSSmmo 1/ml) 46. 2ml^20 

X>Jc:T^i^j>5fe#b. 3ltSl-5^*> 10 0ml ^mA.X^^ (b 1 - 1 - a 2 - 1 
2 6) ©-7^:^>;^^U-^iL;^o 
fiA±®^f^lCj;<:3T^Ml.;fe^ig4^(b l-l-a2-12 6)©-^^|£j^b, 

M^&P'^fcic:^. •Ti;f^>'^7A*?i 7. oaa%T*t)/T;i'5x^A*t2. 
oam^Tst). >?;i.nx':7A5$«o. 3ia«%T^ofco t^eox. v^^^i.^ 

A<tT;P$X'>A©^;|/it (Mg/Al) it. 6. 7. 2-X5^;i.-\c^:.yc^i.>^ 

i:r;pax«:7A©^;Hfc (or/ai) i. 9Ta&ofeo 



i7-OeHi3 




Ph 



— JSK^ (a 2 - 1 2 6) 



mmmio ca-^i ic^fev^x. fi^^j^ (bi--i-a2-i 7 2) ©f^tjojc, 
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±IBTPS$Ufe^^ (b 1 - 1 - a 2 - 1 2 6) (S?;^^— »>AJ1^^^^T0 . 0 

• 0 1^ v^}V)^m\^^rcumtmmm i tmmizvxm^timmhrco^omM. 

5j?UX5^l/>2 0. 5gS#fe. 
M^mm-i2 0. 5 k g/nimol-Zr-hr> (bl-l-a2-12 6) 1 

5 e^^rc^Om-^mmt. O. 7kg/g-oafhrT^D, ^1(0:^0 JL^UXD [ 
77] «0. 5dl/g. 0. 2 0 g/^m 1 -ca5-D;'c:o S^GPca'J^ 

3. OT^ofe. 
10 (bl-l-a2-116) g>Mig 

^m\zmnh)i^x.>. ^^xs. (bi-i) ^-^i^^z^^j^.m^f^m^vi o 
5ut;vsxbfco z.n^2 5x:\z^nvf3:ifi^. mwT. rmm^ (a 2-1 

1 6) (Dh)VJL>mm (0. 0 0 0 7 3 4mmo 1 /ml) 6 8. 2inl ?&2 0 

:i.>iZT^^m^V. mm:y':fy> 1 0 Om 1 ^ia^X^^ (bl-l-a2-l 
16) (D5^;^J>X^U-i:bfc. 
U±<DWimz^'oXmmvrc^^{h l-l-a2-ll 6)<D—^t:m^V. 

20 8fi»%T?^0. 2 -X5^;i/^^y:^^>'^;^>t2 6. 6 D > l£^d^4 9 . 

A<fcr;i'5x^7A<^)^r;nt (Mg/Ai) ta. 6. 7. 2 -x5^;i/^^yi^^v'« 

iT;V^X'^AO^;VJt (OR/Al) J*. 2. OT^ofe. 
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mmmio m^i iz^i^^x. (bi-i-a2-i72) <DRt>K>^Zs 

±IBTl^Mt':/b^^)' (b 1 - 1 - a 2 - 1 1 6) (v^JPn-T^i^lg^j^^^TfO. 0 

a-^Sii^ 17. 5 k g/nunol-Zr-hr> (bl-l-a2-116) 1 

S$>rcK)(Dm'^fBmt> 0. 6 kg/g-oaf hr ClCD#UX5^1/>© [ 

7?]tS20. Od 1/g, 0. 3. lg/'.ml7?*o:fc, 

(bl-l-a2-228) (pmm 

§^(c:MSlh;i/X>, (bl-1) S-^i^^v^i^zAI^^m^Tl 0 

aU^:;VgXbfco 2:n^2 S'CJC^Itb^^j&te,, SIJ^T. TIB^^J- (a2-2 
2 8) ©h;i/X>^?^ (0. 0 0 1 0 Ommo 1/ml) 50. Oml*20:5[)' 

yiZX^^m^V. mm^t!> l O Om l ^MPlX^^ (bl-l-a2-22 
8) ©5^*>X^>J*~i:bfco 

^±©Jif^lCj;«DTlS$aUfe^^J' (bl-l-a2-228) <D~n^ 

^i^b, m^^s^^ifetc:^^ •^^^^->»>A)&^i 8. oa«%Ta&D> t;i/$x 

^J^m2. 6S«%T?^D> 2-X5^;i/^^yc^^>^a;&t2 0. Oma%T*0. 
*Ti^:^>^':7AtT;i/5X>^A©^;VJt (Mg/Al) 7 , 7. 2 -X5^;U^ 

^v=^^->StT;v^x'^A©^;i/]t (OR/Ai) 1. 6Tfeo;^, 




ZrCIa 



(a 2-2 2 8) 



Ph 
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mmmiCD CS-^] fc::feViT, laZ^ (b 1 - 1 - a2- 17 2) (D^^t>i^iZ. 
±l2TS^S!ib7t^5i'(bl-l-a 2-2 2 8) ->>Am^^m#T? 0 . 0 

m^fSmtS. 8 kg/inmol-Zr-hr> ^r^- (b 1 - 1 -a 2-2 2 8) Ig 
$>rcr)<Dm^mmt. l. 2kg/g-cafhrT^t). :1(D^VJL^U>(D [77 

©Mw«3. 0 X 1 03Ti&0. Mw/MnJtfil. Q^&ofeo 

10 c^jfi^^j 7 r 

(bl-l-a2-138) 

^m\z^^nh)VJL>. ^^x^. (bi-i) ^-^tj^^v^^zAm^ife^Ti o 
5U^:;i^^Abfco z.n^2 5x:\zumi^f3if)^^. m.wr. rm^^ (a 2-1 

15 3 8) (Dh)VX.>mm (0. 0 0 1 0 Ommo 1 1 ) 50. 0mlS20^ 

izt>rc'Dxm~fmxi^r:io immmwvrc^^, mmizxmi^m^mmv. h;i/x 

>\ZX%^mmV. mm^tl> l O Om l ^MXX^^ (bl-l-a2-13 
8) ©5=:^>X^U-i:b}fe. 

*fc. i^i.ommz^'Dxmmx^r^m,'^ (bi-i-a2-i3 8) <o—u^ 

20 n'^V. m.^^m^T:LhZL^. -^^^^-^^Affil 8 . 0S»%Ta5t). T;1/5x 
V^:^e^'^7AiT;i/$-'^A©^;VJt (Mg/Al) 8. 0> 2-X5^;^^ 

^y^->StT;i/$x'j7A<z)^;wit (OR/A 1) t*. i. 7-e^-Dfe, 
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mmmi(D im^i iz^^^x. (b i-i-a2-i 7 2) (Dixt>r)\z. 

±ia-t?pmb:/tfig5)-(bi-i-a2-i 3 8) (i?;vn-«^AiM^m^TO. 0 

M'&^tt^ 5 5. 5 k g/mmol-zr-hr. (bl-l-a2-138) 1 

gfefeOOM'&^ttJi, 2. 0 k g/g-caf hrTa&D, C:<D5j^UX5^l/>© [ 
7?] 7dl/g, 0. 2 1 g/mlT?feofe, S:/tGPCtBJ 

Jt<fcDaiJj£b:fe^:©#UX5^l/>©Mwai 6 6. BXIO^T^O. Mw/M 
10 nit\tl 2. ST^ofeo 

(bl-l-a2-24 1) (Dia^ 
3fe5^lC^^ag|b:fe:|^^^2 0 Om 1 (07^:^31;:, :^S15 0. 0ml Ills. 

^mizmmh)i^x.>. :^^zs. (bi-i) ^^^^^zyK^Am^mwxi o 
15 ^v=E)vmAi^rco :in^2 5x:\z^wvy3iii)^^. mwr. rmm^ (a 2-2 

4 1) ®h;Wx>^^ (0. 0010 Ommo l/ml) 50. Oml$204i- 

>\ZX-^^m^V. I^mftl > 1 0- 0 m 1 ^il3;lTfS4J' (bl-l-a2-24 

1) (D5^:^j>X^U— aibfc, 
20 £i^Ji®^f^{;iJ:oTP^b;^^:«'(b l-l-a2-2 4 Do—lf^^^J^L', 

mfiK^^'^feifcj::^. -^^^^i^^j^ifii 8. os«%i?*D, T;v5xt:7A>&t2. 

5a»%T*D, 2-X9^;i/^i^^yi^^'>S:&«2 2. 8ma%T*t)> ii5^:;&t5 2. 
0S«%T^«9, >?;i/nx^7A*to. 2 8as%7?a5t3feo =BeoT. ^if^-yty 
i>.i:T;U5X':7A<7)^;Ht (Mg/Al) 8. 0. 2 -x5^;u^:^y^e/^ 
25 <i:T;i/5x«:7A©^;i/it (OR/'Al) 1. 
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mmmKD [S^l iCcfeV^X, (bl-l-a2-172) ©f^t>OtC> 
5 ±IBT?il@Ufe^4i'(bl-l-a2-241) ($^;WnnC7Am^^^T0 . 0 

m'&^t£«2 2 . 6 k g/mmol-Zr-hr, (bl-l-a2-241) 1 

g^:feO©fii&m<i«, 0. 7 kg/g-caf hr-r^D, J:<D:a<U V>® [ 
10 7?] t*9. Tdl/g, fg^m*. 0. 2 0g/mlT^o;feo ^feGPCtWJt 
J:DSiJ^b:fe::c03i?UX5^1/><7)Mw}^l 0 4. 4X10^T^D> Mw/Mn 
Jt«2 3. 8Ta5ofeo 

ffe^ (bl-l-a2-13 4) (DiaM 
15 3fe:$^iC^^amb;^cF^^«2 0 Cm 1 (D:7^X3(c:. (bl -1) SrT^ 

^^v'r>Aig^^#T?4$U^;K ^JcfcrJ^'Mmh^Px^ 1 0 0ml S^Ab, M# 
T, ^iatC^jtUyS:*^^. TIH^:^^ (a2-17 2) <Dh)VX.>mm. (0. 0 0 
1 0 6mmo l/m 1) 18. 8m 1 § 2 O^^JC^^feoTMT^Abfc, ll^K 

20 5 Om 1 <&tin;^T^^ (bl-l-a2-13 4) (Dfio>^^V-tVrco- 

::(D7.^v—<D-^^miSLiymm^mvrciiz.^. 59m 

g/mLT2&D. -J)Vn-^h.tiiZ 0. Ong/mL-eabofco =ee-r)T. (b 
l-2-a2-13 4) 1 gtt»0D>^;vnx«5'AM^^WM«3. 2mg/gtth 



130 




mmmi(D m^l tCcfeV^X, (bl-l-a2-17 2) (DRt>K)\Z. 

±IBTP^Ufe^^ (b 1 - 1 - a 2 - 1 3 4) - ^AM^Ife^T 0 . 0 

5j^UX5^l/>l 5. Og^#feo 

a-S-^ttti 15. Ok g/nmiol-Zr-hr> (bl-l-a2-241) 1 

S^rcVXDm^fSmt. O. Skg/g-cat-hrT^D. C1<^)#UX5^I/><Z) [ 
77] «2. 8dl/g, 0. 2 3g/mlT^o;feo 

C*»J1 0) 

(bl-l-a2-19 5) (Pmm 

%^\z^mmm:i^rcn^m2 o omi©:7^;^njc. ^ms 5. 4mucfcj:'5 
ji'^tc^^^ (bi-i) ^'^^^iy^Am^mu'^4 5,ij=E)v^^nmmh)VJi 

>^mAh. mi^Ts MWzmmvm^^. Tia^^ (a 2- 19 5) <Dh)VX. 
>m^&(0. 0 0 1 0 Smmo 1/ml) 14. 6m 1 ^^2 OrSJ^fCtJifeoT^iST 

Vs *tiJ'x*> 5 Oml ^tia^xm^ (bl-l-a2-19 5) (D5^tt>7.^ 

g/mL-e^it), -J)VU-^Kffi2 1. 2ng/'mLT^o;fe, U-dX. m.^ (b 
l-2-a2-195) 1 gff©S^;i.rin'^AM^^W««3. Omg/gith 
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Ph -m^ ( a 2 - 1 9 5 ) 



m ^ 

> 5 0 0ml ^Ati> :c-'^u>^mmVs m^^^xsm.m^:c^]y>'vma^'& 

0.3 5$uqE;K ±m'vmmiyrcm^ (bi-i-a2-i95) a^ji^u-^ 
AM^ii^To. ooo3 5$u^;i') ^:i<Dmizmxvrco x5^w>je§o. 
8MPa-Gtb, 6 o^mm^^n-Dft. m^^\t. 8 or:. x5=-i^>jeo. s 

5^^> 4 1. 2 g2:#7S:, 

a-g-Sl^f* 16 0. 6 k g/mmol-zr-hr, J5^^ (bl-l-a2-195) 
1 g^feOOS'&^m*, 3. 9 kg/g-caf hr TfeDx JICD^U X^^l^XD 
C77]«17. 2 d 1/g. it^^Jl, 0. 28g/mlTfeofeo 

15 cmmm 1 1 ) 

(b 1-2) CDiiig 

^^\z^mmmiyrcff^^m4o omi(Dy^:^=nz. (bi) 12. sm 

1 (.^^^zy^J^^M'^mn-Vl 2. 5$U^;i/), ^^ZSmm^^> 2 0 0ml 

20 5^;1'T;u^x^7a 135U^;ws, 3 o^>^tct)>feoTj^T^AU75t, ^e-®^. 
mm.^i2o^m'fx8ox:\z^Uh. -^^izq o^Km-^'&^o ^^v^i?. so 

u^;i/&, 3 o^^rBif3t)feoTMT^Ab.^®mse.}c6 o^mMmRn^vrco 
sij^nrm:. mmzx^i^^^mmv. h)vx.>\zx%^mw^i^. somioh 
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jvjL>^m^xm^ (bi-2) (Dhjvx.yT.'yV—tvrco n^^nr^^^ (b 

1-2) <D^i^^mt2 0 timX'$>'DrCo 

&.jio:>mmz^^xmmvtc^^ (bi-2) o-^^m^v. um^ 

) 7. 7» 2-3L^)V^^v^>^mtyjv^:=^K7Aq=eji'it (or/ai) 

1. TX^^Ito 
- fife^ (b l-2-a2-l 7 2) (Plgg^ 
10 3fe:$^JC^^fi|^b;^|^^^2 0 Oih 1 (D:7^7.3fc:, 5. ImWZfS,^ 

>^^Ab, ^^T> ^mjc^i#b?&:dte,, T^fifedD- (a2-i9 5) (Dh;i/X 
(0. 0 0 1 0 0 5m.mo 1/ml) 14. 9m\^2 omzt:>ft^xm 
T^Abfco IBtP^MJ^U;/^:^, italic T@#gp<£^gl5(b. V )Vjl>\z.X%^^ 
15 5^M5^:^> 5 Oml ^ljn;lT^^:^:)' (b l-l-a2-l 9 5) ©5^;«7>X 

jicd;^^U-©— gB^fill5iblS^4^tffU:fetc:5> •Ti5^:?i>^C7A7&«i. 0 7m 

g/mLTafeO. 5^;i/3-':7A*t2 6. 5 ^g/mL-Cafeofco ^oTv ^4^- ( 
bl-2-a2-17 2) 1 u^<0-J)Va:=.^2^m=f'^^mt,A. 5mg/gt 
20 th^$n;feo 

a 

^Jg^ai 1 2 CO [S-^] lC:feViT. (bl-l-a2-195) (Df^t> \Z. 
±MXmmVfz^^ (bl-2-a2-17 2) ^ffi 1 2 

^tlcUTfi'&^^ifgbfCo "^(Dm^. 7j^UX5^1/>5 7. 2g^#}/c:o 
25 a-^^Sit^ 16 3. 3 k g/mmol-Zr-hr, ^4^- (b2-l-a2-172) 
1 shtz.Ki<Dm^^mt.. 8. 1 kg/g-oaf hr TabD. ZIOJ^^U X5^I/><D 
[77]«17. 4dl/g. {t^mt> 0. 2 7g/mlTfeofeo 
C^»J12] 

(b 2) (01^^ 
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m7i<im.'fh'^^^i^K7J:>. 9 5. 2g (1. 0^;W\ y^:fj> 5 5 lml*3j:t;?2. 
-X5^;l/^^5^;i/7';U3— ;i/ 3 2 5. 5 g (2. 5^;W ^ l 3 0'CT2B#r^^ 
ilS^ev^i^-^l^ (b2)) &#fc, 

J6fe^ (b 2- 1) (OiiM 
5 3^i>J-^^M^bfeF*3^a2 0 0ml 0:77X3fc. (b2) 25ml ( 

•Ti^:t^>/'>Aii^m^T2 s^^j^M.^^nmmy'tiy i o omi ^mxL. 
riT^/A 2 5^ u^:;ps:, 3 0 j^miztfit-Dxmrmxvrco -e®^. ?^m?& i 2 

10 f3:i}^^. nt^. MM-x;^7>f&i^0hux^;uz;pa-'>A 37. 5$u^;l/^> 

SrJP^T^^J^ (b2-l) ©h;VX>;j^7U-tbfeo m^nrcm^ (b2-l 

15 ^fc. Ws±<Dmmzj:'DTmmi'r^m^ (b2-i) (D—m^m.^v. 

S%-e&0. 2-x5^;i/^:^yc^>^S3^?i 9. 0S*%T2&t3. It^jOts 4, 0 
20 1. 6Ti5t3;feo 

(b2-l-a2-172) CDggM 
^5J'fC^^g^U:^|^^«2 0 Om 1 ©^^Xajc. ^*8 5. 4mnc:75:S 
<k5l;:fi^:^ (b2-i) ^Vi^;^>/':7AM^^^T4 ^ 'J^;i/*3J:nC3^^fs;j,x 

><^^Ab, mwT. ^u^z^mvm^^. TBm^ (a2-i7 2) (Dh;i/x 

25 (0. 0 0 1 0 2 9mmo 1/ml) 14. 6m 1 ^ 2 O^^JCfcfeoXM 

rmxvTco immmwvrc'^. mm\zxmii^m^mmv. h)vai>izx^^m 

mm5^:^> 5 Oml ^Jn;lT^K:$^ (b2-l-a2-19 5) (O^rti^T. 
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b2-l-a2-172) 1 g^c0i^;i/3-C7AJg^^^a:}j:4. Img/gt 

^Jg^^J 1 2 © Ca-g-] tccfeViT. ^^^^(bl-l-a2-195) (Df^^ ^) {c> 
±l3T^mbfe^:9' (b2-l-a2-17 2) V^feJ^^^^Ji^J 1 2 

15 9.. 7 k g/mmol-Zr-hr, ^ji)- (b2-l-a2-172) 
1 g^ifcf^^S'&S&tt^. 7. 2 kg/g-oaf hr TfeO. C:<D;J?UX^^>CD 
[77] f3:l7. 2dl/g. m^m\ts 0. 2 9 g/mlTabo^c, 
C^S6^(I13D 

(b 1 - 3) (pmm 

^^\izmmnmvrcmmm2 0 Om-L(Dy^XZi\z. Cbl) 2 5mL ( 

^A2 6$U^;P$, 3 0:J>P^{ct)}^oTJST^AL'feo i 3 0 

HlK, h;Vx>|&f^©hUx5^;PT;i/^xi>A2 5 0$U^;i/^. 3 0:9>r^JCto 

bi-3) 0h;i/x>x^u-iL.fe. #e>nfej5K^ (bi-3) ©^^i^j^fifa: 

1 1 MmT^ofeo 

£A±<D^f^lcJ:-DTfaiSb:fe^K^ (bl-3) ^HJ^^i^U. 

m^oX. '^if^z^^J^iiT)V^:=.^A(D^)V^ (Mg/Al) « 
4 6. 3, 2-JL^}V^^V^zymLT.}V^:=.^J^(D=^)Vit (OR/Al) JS. 
0. ^Xtb-Dfco 

(bl-3-a2-172) (Dliig 
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^miz. mmh)VJL>^ ^^n^^ (bl-3) ^-^^J^^^v^r^AM^m^TS^ 

u^;i/^Abfco :in^2 5x:\z^wvui!}^^. mn-T. Tsa^^^ (a 2-1 7 

2) (Dh)VX.>mU <0, 0 0 1 0 2 Immo 1 /mL) 14. 7mL$2 0^ 
xyiZX^^mW^m. y':fy>^mPLX. (b 1 -3- a2-l 7 2) <5D5^;jt7 

Jl©;^^U-CD-^&^^btim5J-«Tb:/S:^:2:;5, •^i^:^'>r:7i^;&n. 0 5m 
10 l-3-a2-172) 1 s^(Di^Jlu-^A^^m\t5. 7 2mg/'g<i:tf^ 

^Jfi««J 1 2 O [fi-S-] fc:feV^T. (bl-l-a2-195) ©f^t>D IC, 

±iB'r^^bfe^i!^^)' (b 1 - 3-a 2 - 1 7 2) ^mi^^rc&.i^\tmmmi 2 

15 ilJCUTa-g-^^iSbJ/Sio ^0^:^. 5}?UX^U>3 7. 8g^#fc, 

a^«&fd:i 0 8.1 kg/'nimol-Zr-hr> mi^ (bl-3-a2-172) 
1 S^fcVOm^mmt. e. a kg/g-oat- hrTa^t?. JSCDJj^UX^^U-XJD 
[7}]«16. 6diys> M^m\tO. 40g/mlT^ofe. 

C^»J14D 

20 (b 1 -4) (pmm 

^^\z^mmmvrcp^^m2 o omLor^^xntc, mmmixmmi^rcm^ 

(bl) 2 5mL C^y^v":7AJI^^iS|j?-e2 5 5U^:;l'). :feJ:tJCi|;r(ci . 2- 
i?i?nn^>if>l 0 OmL^^AL. MJ^T. 0'Clc«^b;^/&t5. 
7jci, 2 - i^^ua^>'^>xm^hrch^)x.^}lT)VS.:=.^A2&^iJ^)l^^, 
25 3 0^^{Ct)^oTMT^AL.7S:o ^(D^. mUt: 1 5 O^dHtTS OX^lZ^U 
U 1 ^ISSJfS^ii-^S:, ^IriT?. 8 O'C^^^L;5:30«^> i^Of^TKl, 2 - 

DD^>-tf>i&f?ohUx5^;PT;p^n»:7Ai 7 5 5u^:;i/^> 3 o^m\zt>rc 

U^UMV. hJVX.yiZX^^^Bl'. 1 0 OmL©h;i/X>?&ljQ^T^^ (b 
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1-4) CDh;l'X>X^U-tbfeo #6.nfc^^^ (bl-4) (D^i^l^m^te 

&^±(D^mz^^xmm:vrc^i^ <bi-4) <d-^s^^l. ^^^m^it 

^ofco t^eoT. •7i5^^^S^^Ai:T;l'a::i'^AO^;Vit (Mg/Al) f3:4 4. 
4, 2-X.^)V^^V^zymtT)VS.=L^A(D^)l'\t iORyAl) \t.. 1. 6 

(b l-4-a2-l 7 2) 
10 3*E^l2:^^fimU;'cl*1^^2 0 OmL®:7^7.3lc, ^ST8 5. 2mLtJ^ 
3^iih;i/X>. :J3^0:^5^ (b l -4)^"Tif:^>-'t7Am^^m^T3$ 

(a 2 - 1 7 2) CDb;i/X>^|g (0. 0 0 1 0 1 4mmo 1 /mL) 14. 8 

15 mmi^. hJl/XXCT^^^-tSfe^mv •x;^7>'<&iP;^T> (bl-4-a2-l 
7 2) (D^:fy>7syV — tVtCo 

^<D:^^v-0-^^mnLi^mm^miy:^tii^. -t^^^v^^aj^u. 21m 

g/mL-e^D. >>;Vnn>>A^3 0. 2ng/mLT*>Q^o t^tpT, ^^J- (b 
1-4- a2- 17 2) 1 g4»<^>^;V:3X':7AM^#%«t*6. Olmg/g^ 
20 th#^tl?£:o 

a 

mmmi 2© Cm-^] tC:feViT, (b l-l-aa-l 9 5) Oft^DtC, 

±IBTpMUfc^^> (bl-4-a2-172) ^ffiV^fc£Jim**m^J 1 2 ^I^ 

25 ^>:>Tx a'a-ffiffe«2 0 0. 8 k g/^^mol-Zr•hr^ fife^ (b 1 - 2 - aa- 1 
7 2) 1 g$>rcy)<Dm^mmt. is. 2kg/'g-oafhrl?^5D> r®5j?UX 
^U>(D [77] «16. 2dl/'g. 0. 3 4g/ml7?35-ofeo 

C^JS^Jl 5] 

Bfe^ (b 1-5) (omm 
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(b 1) 2 5mL ('^^:^iy^Am'?mW'^2 5^U^;i'). 43 b;i'X> 
;fco ^CD^, SrJf-2 O-CSTJ^^^Jb. ±IB*if^<i:l^:^fCbThUX^;i/T;i^5 

atzWi. h;i/x>T^|Rb:fehUx5=';i/T;i^5x«^Ai 6 25Ut;i/S', 30^ 

m\zt>rc^xmTmxv. ^(D'^-^^\zimmMmRfi^i^rco Rft^mr^. mm 

\zxmi^U^UMV. h)VjL>\zxit^m^V. l o OmL®b;vx>^JjD;^T 
(bl-5) <Dh;i/X>X^U-i:Ufe, m^tlTc^^ (bl-5) (D^i^ 
15 1^%\tl 6 fJLmX^^fCo 

^tc. &,±<Dmmz^'Dxmn^nL^^ (bi-s) <D-m^i^mv. 

mXX^Y). 2-X5^;V^:^V^r'>S*^0. 6S«%-CfeD, mi^5?>«7 2. OM 

20 7 2. 2, 2 -X5^;U^:^^V^->Si:T;i/^X':7A<^)^;i'Jt (OR/Al) 
0. 3 

^la- (bl-5- a2- 172) (Drnm 

%^\z^^m^\^Tc]H^m2 0 OmhO^y^XzDZ. ±mxS5. SmL^ifcS: 

mmh)VJL>^ ^^xs^^ (bl-5) ^^^^^z^^Am^mwxz^ 

25 U^;i/SAb;/S:. Jin&2 5t:{C«|^bJ5:d^e>. ^*^T. IIJi^JlTffilri;/5:^^ 
(a 2-1 7 2) <Dh)VJi>mm. (0. 0 0 1 0 3 2mmo 1 /mL) 1 4. 5 

mi.^2 o^m^ztDr^-DxmTmxvrco immmwvrcimi. mmzxmi^m^ 

m^V. b;l/X>{CT5'S^^#^. y':ti>^MXX. (bl-5-a2-l 
7 2) ®5^:^J>X"^U-i:L/y£:. 
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l-5-a2-172) lg4'CO>?;i/azi'i^i^M^^3tSt*5. 67ms/st 

5 a 

mmmi OO Ca-^] {ccfel^T^ (b l - l -aa- 19 5) 
±IHTP:Kb/S:^K5}' (b l-5-a2-l 7 2) ^ffiV^fefi^^^^JS^J 1 0 tm 

^oT> S'&fiHi^l 5 1.6 k g/mmol-Zr-hrs (b l-5-a2- 1 
10 7 2) 1 s^t^KXDm^^mt. 9. 4 k g/g-caf hr Ti&D> Cl®3i^UX5^ 
^>©[77]«16. 4dl/'g. 0. 3 7g/mn?^o^o 

c^Sfi^jie] 

(b 1 -6) 

^iJ)'Jc:^^gmb;/^(^^a2 0 0ml <7):7^Xn{c. fife^(bl) 25ml ( 

u;fehUx5^;vr;U5n':7A 2 6 5 u^;i/*. 3 o^a-^tctofeoTMT^Ab^ 

. -e©^. ?^M<^1 2 04^*HtT8 Ot:tC#MU> $e>tC6 0 5^SJli:$-ti:;^c. ^ 

m 1 ©h;Px>^jtiq;lTj^^ (bl-6) © h;i/X>X^ U — t bfeo #^nfe 
(bl-6) ©¥J^iS[^}i7/imT2&ofe« 
^fc. e^±o^f^{c:^oTSiSbfc^5^ (bl-6) <o— 

aM%T33o;^o =6eoT, '^^^z^^2:K}ir)V^:=.^J^(D^)V^ (Mg/Al) 
8. 4. 2-X5=-;V-^^V^>'gtT;V$X':7A(D^;i/Jt (OR/Al)«, 
1. 6-C^ofc. 
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. (b 1 -6-a2- 17 2) (Pmm 

^m\z. mmh)vx.>. ^^xs^^ (bi-6) ^^if^z^^Am^j^mn-vs^ 

5 (a2~ 1 7 2) <Dh}VJL>mm (0. 0 0 1 0 1 8 mm o 1 /mL) 14. 7 

mL^2 o^m\zt>rc^xmTmxiyrco immmi^iyrz^. mmizxmi^^^ 

mmi^. hJl^x,>\zx^^m^^^. y':ti>^M\^X. (bl-6-a2-l 
7 2) cD5^:«j>X7U-tb;fe. 

10 g/mLTSD, >^;p3ni:7A50«2 8. 4^g/mL-ea5-D7fe„ m-oX. (b 
l-6-a2-172) le^(Di^)Vn-^h.m^^^WitS. 67mg/gi: 

a ^ 



10® Ca-a-] tCcfeViXx ^^5}- (bl-l-a2-195) Of^^bDtC. 
15 ±|5Tlimb}fc^!K4^ (b l-6-a2-l 7 2) Vifc£Jl^«^|IM 1 0 t (S| 

tJ^-^T. a-&?S14»l 7 3.0k g/mmol-Zr.-hr. J5K4^ (b 1 - 6 - a2- 1 
7 2) 1 s^ltXXOm^^m^. 9. 8 k g/g-caf hr T^O. ;i©;j?UX5^ 
1/>C0 [7]] «1 7. 2cl 1/g, 0.2 2 s/mXXh^lto 

20 CIIWJ17] 

(b 1-7) 



^JI^J19® (bl-6) (Omm \Z^\i^X. ^7jci, 2-$?^nD^ 

^ (b 1-7) ^i^mbfeo 
25 ^mUfe^:^* (bl-7) 5Mm T*59> — 

M'^ifeitJi^. Ti^^i^t^Aj&ti 8. oa«%i?«feD, T;i/^n»:7A;&t2. ea 

2-X5^;i'^^V4^->S;?>^2 0. 4a«%T^D> li^5j»«5 2. 0 
mrnXXh-otCo ^-oX. '^^^zy^JxtT)V^-^A<D^)Vit (Mg/Al) 

7. 7. 2-x5^;v^c^yc^i/^tT;i/$xt>A<3!)^;i/Jt (OR/A 1) ti, 
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1. 6T^ofe. 

(bl-7-a2-l 72) <DmM 
3fe4^lc:^^Mifeb;/c:F*3^^2 0 OmL<D:7 7X3lc> :^MT?8 5. 7^lL^:^ 
S^fC. »®th;i/X>, :feJ:t/^^^ (bl-7) ^'^^^-i^^Am'^mM^s^ 

(a2-17 2) (Dh)]/JL>mm (0. 0 0 1 0 4 7 mmo 1 /mL) 1 4. 3 

g/mLTSt). -J)VU-^Aifi2 8. 4ng/mLT*o;/S:o ^^e-^T. ^^Ji- (b 
l-7-a2-17 2) 1 g4»<DS?;Vr3ZiT^AM^'^^««5. 6 7mg/'gi 



15 mMmiO<D [S-^] fc:feViT. ^^a- (b 1 - 1 - a2- 1 9 5) <3Df^t>Dic:, 
±IBTiiML';fe^:$^ (b l-7-a2-l 7 2) &fflVi;/bJJ;^^fi||JS^J 1 0 tl^ 

^oX> a-^^fttt 16 7. 5 k g/nraiol-Zr-hr, (bl-7-a2-l 
7 2) 1 gi5feO©a-&Mtt«. 8. 4 kg/g-caf hr -ea^D, ^KDtJ^Ux^^ 
20 VXD [77] «18. Idl/g. 0. 2 3g/mlT*ofeo 

C^JS^18] 

(b 3) (pmm 

imMit-^^^-^'^J^ 95. 2g (1. 0^;V). 4||7jCl, 2->^^DD^> 

if>5 8 2m 1 43j;rK2-xg^;V'^:^>';i.T;V3-;i/ 306. Og (2. 35^ 

25 ;i/) ^13 ox:x2^mK}^^m^m-'mm? ? (b 3)) 

(b 3-1) g>§HM 

3fe^fc:^meilUfcF«3^a2 0 OmL©:7 7XnJc. (b3) 2 5mL ( 
Vi5f:^>'>5^A0^m^T2 5^U^;V). :feJ;t)f^zKl, 2 Dn^>-tf> 1 
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h)VJL>\ZX^^mi^V. 1 0 Om'L(Dh)VJ:.>^mXX^^ (b3-l) CD h 

&.±(Dmmz^-z>xmmvrcm^ (bs-i) ®— gp^igj^u, 

10 m%x^K>. 2-jL^)i'^^'j^iym^i4. 8mm%x$>o. m$^f)^6 8, om 
mxx^^t^o ^^x. '^^^>^^j:strjvs,=L^A<D^ji^it (Mg/Ai) \t 

7 2. 2> 2-X^;V^:^^y4^>^S^:T;i/$— ':7A©^;i/Jt (OR/Al) 

(b3-l-a2-172) (DI^M 
15 ^^\zmmm^i^rclH^m2 O OmL(Z)7^XnJc, ^S-eS 5. 4mL<h:'^ 

^^i::, 3^mh;i/x>, (bs-i) ^Tif^^i^^Am^mwxs^ 

(a 2- 1 7 2) (Dh)V:3L>mtSl (0. 0 0 1 0 2 2mmo 1 /mL) 14.5 
mL<£2 05^rBl(Ct)feoTMT^Ab;fco H^P^m^Lj^m. ?i:jtl::T@#g|5^ 

20 mmV. hJVX,>\ZX^^m^^^s 5^;^>5 Oml $iB;tT, ^ife^^ (bS-l- 
a2-17 2) ®5*;^7>X"^U — tbfeo 

2:©A^U-®-SP^^^bJt^^*fbfe^J:^. '7i^:^^>'C7A5&ti. 2 9m 
Sy^mhX^y). z^)VOL:=^^Ai}^3 0. 9 (xg/mLT^o fe„ tJgoT. (b 
3-l-a2-172) 1 g4'0>?;Wnx'^Al]i^'g'W«J*6. 23mg/gii 

25 th^^nfeo 

a ^ 

^JSi^l 0<D fC^SV^T. (b 1 - 1 -a2- 19 5) <DRt)^iZ. 

±mxmnvrc^^ (b3-i-a2-i 72) ^m^^^rc&^mtmmMi 0 tm 
m^zLxm-^^mmi^fco 2j?ux^i/>.i 0 s. og*#feo 
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tJEoT, *-&«tt«3 0 8. 4 k g/^unol-Zr•hr^ J5K:9= (b 3 - 1 - a2- 1 
7 2) 1 gafefeDcDS-^Stt^. 2 1. 0 k g/g-caf hr T^D, C©3^UX 
5"W>(0 [77] Jil 7. 9 d l/g, {g^^Ji, 0. 2 2 g/mlT^-ofeo 

5 (b 3-2) (pmm 

.. 5'S:5>tC^^embfe|^^«2 0 OmLcD>'^X3fC. ^4)- (b3) 2 5mL ( 

&s nz^. h)ix.>^m<D h ux5^;pr;u^x»>A 175^ »;^:;i^^> 3 o^m 
xmi^u^mrnvs h)VJi>\zTjf&^mBv. 1 0 omL®h;i/x>^jn^T^ 

^ (b3-2) ©h;PX>X7U-<fcb3^„ #e.n;fefi£:9' (b3-2) (D^mm, 
15 6 MniT2bo:^o 

*7t. i$^±©^f^JcJ;oTsimb;fef!K^ (b3-2) (D-^^^mV. 

s%Tfet). 2-x5^;v^^v:^^'>s*«o. 7aa%7?fet). mm)?>n 9. oa 

m%X$>-orco U-oX. T^:^^S/':>Aa:T;i/^X>^A(D^;i/it (Mg/Al) « 
20 7 2. 2. 2-X5^;i/'\^y^->Si:T;V^X':7ACD^;UJt (OR/Al) tt, 

0. 4-e3it?;feo 

(b 3-2-a2- 17 2) CDgiM 

^m\Z. )»®lh;VX>, :feJ;tKfiK^. (b 3- 2) &*T^:^>"^AM^m^T3a 
25 U^;i'gAbfe„ 2:ti<&2 5'Clc:^j#b?&:;&te. M#T> ^M^lTffiv^fe^ig^a^ 
(a 2 - 1 7 2) <DhJi^X.>mm (0. 0 010 1 Immo 1 /mL) 14. 8 
mL<£2 04^^{ct>:feoT?iT^Ab;^<. l^F^mj^bifeM, mMizxmi^^^ 
mmv. h;i/X>JCT^^^5fe#m. 7':^><£JP;^T. ^^i- (b3-2-a2-l 
7 2) ©5^:«J>X^U-i:Ufc. 
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g/mLT^D. -J}Vu-^2^tit2 4. .7 pig/mLT^o;^, t^goT. (b 
3-2-a2-17 2) 1 g4'©.>?;i'n-':7AM^^WMt*6. 12mg/'gt 

5 a 

^WJl 0© [S-^] Jc*3ViT. (b 1 - 1 -a2- 19 5) CDf^fc)DtC> 
±BB-ei^mL;/fe^:J> (b 3 - 2 - a2- 1 7 2 ) SffiV^feisA^^^M^J 1 0 

t«^oT. S^^g^4t*2 3 6. 7 kg/mmol-Zr-hr. fiK^ (b 3-2-a2- 1 
10 7 2) Ism^r^Om^mm-t. 15. Skgy-g-caf hrT^D. ClOD^J^UX 
^U><D [vl \tl7. ^mmn. 0. 2 3g/mlTab:3fe, 

C^JS^2 0] 

(b 3 - 3) a^mm 

^^JC^^fimb;fep»?|^^4 0 0mL<D:7^Xnfc. (b3) 12. 5m 

15 L (•Ti5^:t.i/T^Am^^m^T2 5 5 U^;U). ^J;CKh;VX>2 5 OmLS^Ab 

§1 1 6 04^36HtTl 0 onCJC^mb. l^rBlMJK^iirfc.. 1 0 ot:$ 

^i#bfci:;&t6. h;Vx>^f?(DhUx^;i/T;V^X':7A8 7. 5$U^;V 

20 3 0^^1fct>;^coT?iST^Ab. ^®^$^(Cll^^Snl^Mji&l.^Co 

T^. ttiaidTH^gg^^^Xb, hiPxvtdT^^^^^b, lOOmL®h;i/x 
>^MPiX^^ (b3-3) <OV)VX.>7.^\)-izht^. %^nt^0S^^ (b3- 
3) O^^nWit 5 p-m-V^^t:!, 

£^±CD^f^{Cj:-r)TiiMbfefifc4i' (b3-3) 

2-X5^;P^4.V^5y^j^tO. 8MS%T*D, ig^jdte 9. CM 
g%T*-:3;^o t^oT. •7^^vC7AtT;^SXt>A0!)^;i/it (Mg/Al) « 

6 6. 6, 2-x^;i.^:^y^>.^iT;v^xe7Ao^;Pit (or/ai) 
0. 4-eafe-D;/t, 
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(b3-3-a2-172) (Pmm 
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